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(57) Sang che dé cap dén hop chit pyrimidin ngung tu. Sang ché con dé cap dén che pham
trc ché duoc sip x€p lai trong qua trinh chuyen nap (RET) chira hop chat hodc mudi ciia nd
ma hoat tinh &c ché RET chwa duoc biét dén, lam thanh phan hoat tinh, va ciing dé cap dén
thude ngan ngua hodc diéu tri bénh (vi du, khéi u ac tinh) ma co thé ngan ngua hodc diéu
trj duoc nho hoat tinh e ché RET. Ché pham trc ché RET chira hop chét c6 cong thirc (I)
hodc mubi ctia né, lam thanh phan hoat tinh:

A

NH, © NH

NT X \ @)
N N
R2
trong do A, R' to R?, X, va n la nhu duoc dinh nghia trong phan mo ta. Sang ché cling dé
cap dén thudc chong khoi u va duge pham chtra hop chat nay.
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Linh vye ky thuit dwoc dé cap

Sang ché d& cap dén hop chét pyrimidin ngung tu c6 hoat tinh ttc ché RET hozic mubi
ctia n6, va duge phim chira hop chét hoic mudi ctia né.
Tinh trang ky thuit ciia sing ché

Céc protein kinaza khic nhau c6 mit in vivo va tham gia vao céc hoat dong diéu
chinh chitc ning. RET 1a tyrosin kinaza thu thé duoc x4c dinh 13 mot trong s6 cAc tién gen gy
ung thu. RET lién két v6i yéu t6 dinh dudng thin kinh tir dong € bao thn kinh dém (GDNF)
va thy thé GDNF dé tao ra phitc chét, ma cho phép RET thuc hién chic nang sinh ly théng qua
viéc truyén tin hiéu phosphoryl héa ndi bao (tai liéu phi sang ché 1). Nghién ctru chi ra ring
trong cac md binh thudng, RET gép phan vio sy phat trién than va phat sinh thin kinh trong
sudt doi sdng phéi (tai liéu phi sang ché 2). Mot sb nghién ctru chi ra ring dbi véi cac bénh ung
thu, nhu ung thu phéi, ung thur tuyén gidp, ung thu vu, ung thu tuyén tuy, va ung thu tuyén tién
liét, su chuyén vi, d6t bién, hoic su bidu hi€n qua mirc ctia gen RET 1am ting cudng tinh hoat
héa ctia 6 tir d6 g6p phén lm sinh trudng t€ bao, hinh thanh khéi u, hodc tham nhifm mé (i
liéu phi sang ché 3, 4, 5, 6, 7, va 8). Ngoai ra, RET 1a yéu td tién luong xAu ctia bénh ung thu,
nhu duoc chi ra trong mét s bao céo rﬁng su chuyén vi cia RET va muc dd kich hoat ting
cuong cia n6 cling nghich d4o véi sy tién trién bénh ung thur (ti lidu phi sang ché 9, 10, 11, va
12).

Do do, chét tic ché ¢6 kha néng Uc ché hoat tinh ctia RET duoc cho 14 hitu ich ding
1am thudc didu tri bénh lién quan dén con dudng truyén tin hiéu RET dugc ting cudng mot
cach bat thudng,

Puoc mong doi 13, vi dy, dbi vai cac bénh ung thu ¢6 lién quan dén gen RET chuyén
vi, dot bién, va bidu hién qua mure, viéc st dung thudc c6 kha ning diic biét trc ché RET s& can
tr& mot cdch manh m& va 6 chon loc sy ting sinh ctia té bao ung thur va gép phén diéu tri bénh,
kéo dai tudi tho, va cai thién chét lugng cude séng ciia cac bénh nhan ung thur.

PP1 14 vi du vé cac hop chit c6 hoat tinh trc ché RET, (tai lidu phi sang ché 13). PP1
thé hién hoat tinh trc ché cao khong chi d6i voi RET ma ca SRC (tai lidu phi séng ché 14), c-
Kit, Ber-Abl (tai liéu phi sang ché 15va 16), va cac thy thé khéc. Vi du nhu, vé tac dung phu,
su ttc ché SRC ¢ thé dan dén tinh trang tao xuong ting bat thuong, va sur e ché LCK ¢6 thé
tiéu diét t bao T (tai liéu phi sang ché 17 va 18). Khi chit trc ché céc kinaza khéng chi e ché
RET ma tic ché ca céc con duong truyén tin hidu khac, te ché su sinh tudng té bao va cac chuc
niing khéc, cc chét ic ché nay gay ra lo léng v& nhiéu tic dung phu c6 thé xay ra, ma c6 thé
gdyra ViéC giam lidu luong hogc thdi gian nghi thubc, do d6 dan dén lam giam hi¢u qua hoat
tinh ttc ché RET. Lién quan dén vén d& gidm téc dung phu, nhu cAu dit ra 13 tao ra ché pham tc
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ché RET ¢6 hoat tinh tc ché RET cao nhung lai biéu hién hoat tinh trc ché thap dbi véi cac
kinaza khéc.
Danh muc tai liéu trich dén
Tai libu sang ché
Tai lidu séng ché 1: Sang ché My s6 5665721
Tai lidu sang ché 2: Cong bd qudc t& s6 WO96/40686A1
Tai lidu phi sang ché
T4i liéu phi sang ché 1: Lois M. Mulligan, Nature Rev., 14(3): pp. 173-186, (2014)
Tai liéu phi séng ché 2: Carlos F. Ibanez, Cold Spring Harb Perspect Biol., 5(2): pp. 1-10,
(2013)
T4i liéu phi sang ché 3: Takashi Kohno, Nature Med., 18(3): pp. 375-377, (2012)
Tai liéu phi séng ché 4: Massimo Santoro, Eur J Endocrinol., 155: pp. 645-653, (2006)
Téi liéu phi séng ché 5: Marjan Zarif Yeganeh, Asian Pac J Cancer Prev., 16(6): pp. 2107-2117,
(2015)
Tai liéu phi sang ché 6: Albana Gattelli, EMBO Mol Med., 5: pp. 1335-1350, (2013)
T liéu phi sang ché 7: Yoshinori Ito, Surgery, 138: pp. 788-794, (2005)
T4i liéu phi sang ché 8: Dawn M. Dawson, J Natl Cancer Inst., 90(7): pp. 519-523, (1998)
Tai liéu phi séng ché 9: Weijing Cai, Cancer, 119: pp. 1486-1494, (2013)
Téi liéu phi sang ché 10: Rossella Elisei, ] Clin Endocrinol Metab., 93(3): pp. 682-687, (2008)
Tai liéu phi sang ché 11: Albana Gattelli, EMBO Mol Med., 5: pp. 1335-1350, (2013)
Tai lidu phi sang ché 12: Q Zeng, J. Int. Med. Res., 36: pp. 656-664, (2008)
Téi liéu phi sang ché 13: Francesca Carlomagno, Cancer Res., 62(4): pp. 1077-1082, (2002)
Tai liéu phi sang ché 14: Johannes Waltenberger, Circ Res., 85(1): pp. 12-22, (1999)
Tai lidu phi sang ché 15: Louise Tatton, J Biol Chem., 278(7): pp. 4847-4853, (2003)
Téi libu phi sang ché 16: Markus Warmuth, Blood. 101(2): pp. 664-672, (2003)
Téi liéu phi sang ché 17: Carolyn Lowe, Proc Natl Acad Sci USA, 90(10): pp. 4485-4489,
(1993)
Tai liéu phi sang ché 18: Thierry Molina, Nature, 357(6374): pp. 161-164, (1992)
Ban chit ky thuit ciia sing ché
Vén d& k¥ thuat cin duoc giai quyét boi sing ché
Muc dich ctia séng ché 13 d& xuét ché phim rc ché RET méi chira hop chét
hotic mudi ciia nd ma hoat tinh e ché RET clia n chura durgc biét dén, 1am thanh ph?m hoat
tinh, va ciing d& xuit thudc ngin ngira hodc didu tri bénh (vi dy, khdi u 4c tinh) ma ¢d thé ngin
ngira hoiic diéu tri duoc nhd hoat tinh e ché RET. Muc dich khéc ciia sang ché 13 dé xuit hop
chit méi hodic mubi ctia nd ma tre ché RET mét cach chon loc va ¢ tiém néng,
Céch thirc giai quyét vin dé
CAc tic gia sang ché da thyc hién nghién ctru chuyén sau ¢ dat duge myc dich
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néu trén, va két qué 13 phét hién ra ring nhém hop chét 6 cong thire (T) va (I°) dusi day c6 hoat
tinh trc ché tuyét voi dbi voi kha ning chon lya kinaza va RET, va hitu ich lam dugc phim
didu tri bénh lién quan dén RET, nhu khéi u 4c tinh. Do d6, sing ché dugc hoan thanh.

Dic biét 13, sang ché dé xuét hop chét c6 cong thire (T) hodic mudi cia né:

A
NH, Oy —NH
N7 X M
P9,
=
N N
RZ

trong d6 A 14 pyrazolyl dugc thé véi s6 lvongnR’;

R'1a

halogen,

Xyano,

C1-C6 alkyl dugc thé hoic khéng duoc thé,

C3-C7 xycloalkyl dugc thé hogc khéng duge thé,

C6-C14 hydrocacbon thom dugc thé hozc khong dugc thé, holc

nhdém di vong no hoc chira no don vong hodc da vong C3-C10 duge thé hoac khong duoc thé
chira 1 #n3di nguyén tir giéng nhau ho#ic khéc nhau duogc chon tir nito, oxy, va luu huynh;
R*1a

C1-C10 alkyl dugc thé hodc khong dugc thé,

C3-C7 xycloalkyl duoc thé hodc khéng duge thé

C2-C6 alkenyl dugc thé hoiic khong dugc thé,

C3-C7 xycloalkenyl dugc thé hoiic khdng dugc thé,

C4-C12 xycloalkyl mach nhanh dugc thé hozic khéng duoc thé,

C6-C14 hydrocacbon thom duge thé hotic khong duoc thé, holic

nhém di vong no hoc chura no don vong hodc da vong C3-C10 duge thé hoc khong duoc thé
chira 1 dén 3 di nguyén tr giéng nhau hoéc khac nhau dugc chon tir nito, oxy, va luu huynh;
X1a

N hoac

CR?, trong 46 R* 1
hydro,
halogen,
Xyano,
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C1-C6 alkyl dugc thé hodc khong dugc thé,

C2-C6 alkenyl dugc thé hoic khéng duoc thé,

C2-C6 alkynyl dugc thé hozc khong duoc thé,

C1-C6 alkoxy duoc thé hoic khong dugc thé,

amin dugc thé hodc khong duoc thé,

C6-C14 hydrocacbon thom dugc thé hodic khong duge thé, hozc

nhom di vong chua no don vong hodc da vong C3-C10 duge thé holic khéng
dwoc thé chira 1 dén3di nguyén tir giéng nhau hodic khic nhau dugc chon tir nito, oxy, va luu
huynh; va
n 14 s nguyén tir 0 dén 3,
trong d6 néu n 14 2 hodc 3, R' c6 thé giéng nhau hoic khac nhau.

Séng ché ciing dé xuét hop cht c6 cong thire (") hodc mudi clia nd:

A
On |
NH, NH
(1’)
N TN
I /
S
N N\
RZ
trong d6 A 1a pyrazolyl dugc thé véi s6 luong n R,
R'1a
halogen,
Xyano,

C1-C6 alkyl dugc thé hoiic khong duoc thé,

C3-C7 xycloalkyl dugc thé hodic khéng dugc thé,

C6-C14 hydrocacbon thom duoc thé hotic khong duoc thé, hodic

nhém di vong no hodc chua no don vong hodc da vong C3-C10 duoc thé hodc khong duoc thé
chira 1 #n 3 dj nguyén tr giéng nhau hodc khac nhau duge chon tir nito, oxy, va luu huynh;
R’1a

C1-C10 alkyl duoc thé hoic khéng dugc thé,

C3-C4 xycloalkyl dugc thé hodc khong dugc thé,

C2-C6 alkenyl duge thé hoic khong dugc thé,

C3-C4 xycloalkenyl dugc thé hodic khong dugc thé,

C4-C12 xycloalkyl mach nhanh dugc thé hozic khong duge thé,

C6-C14 hydrocacbon thom dugc thé hoiic khéng duoc thé, hodic

nhém di vong no hodc chura no don vong hoac da vong C3-C10 duge thé hodc khong duroc thé
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chira 1 dén 3 di nguyén tir gibng nhau hozic khac nhau duogc chon tir nito, oxy, va luu huynh;
Xla

N hoac

CR’, trong 46 R* 14
hydro,
halogen,
Xyano,

C1-C6 alkyl dugc thé hoiic khéng duoc thé,

C2-C6 alkenyl duoc thé hodic khong dugc thé,

C2-C6 alkynyl dugc thé hodic khong duoc thé,

C1-C6 alkoxy duoc thé holic khéng durgc thé,

amin dugc thé hoc khong duoc thé,

C6-C14 hydrocacbon thom dugc thé hozic khéng duoc thé, hoic

nhém di vong chua no don vong hodc da vong C3-C10 dugc thé hodc khong
duoc thé chira 1 dn 3 di nguyeén tir giéng nhau hodc khac nhau dugc chon tir nito, oxy, va hru
huynh; va
n 13 s6 nguyén tir 0 dén 3,
trong 6 néun 132 hoic 3, R c6 thé giéng nhau hoic khac nhau.

Séng ché ciing d& xuét ché phdm trc ché RET chira hop chét c6 cong thirc (I)
hoic (I’) bén trén hosic mudi ciia n6 1im thanh phan hoat tinh.

Séng ché ciing d& xuét dirgc phdm chira hop chét ¢ cong thirc (I) hoic (I’) bén
trén hodc mudi ciia né.

Séng ché ciing d& xuét dugc phim chira hop chét c6 cong thirc (I) hodc (I) bén
trén hodc mudi ctia nd, trong d6 dugc phém ngén ngura hodc diéu tr bénh ma c6 thé diéu tri
duoc bing cach Gc ché RET.

Séng ché ciing dé xudt thubc chéng khdi u chira hop chét ¢6 cong thirc (I) hodc
(I’) bén trén hoic mubi ciia nd.

Séng ché ciing d& xuét thudc chdng khdi u chira hop chit c6 cong thirc (I) hoic
(I’) bén trén hosic mudi ciia nd, trong d6 thubc chbng khéi u didu trj khdi u 4c tinh 6 ting
cudng hoat tinh ctia RET.

Séng ché con d& xudt hop chét c6 cong thire () hoic (I’) bén trén hodc mubi ca
né @ sir dung trong viéc ngin ngira hogic diéu tri khdi u 4c tinh.

Séng ché ciing dé xult hop chét c6 cong thire (I) hoic (I”) bén trén hodc mudi
ctia né @€ sir dung trong viéc ngin ngira hoc diéu tri khéi u 4c tinh, trong d6 khdi u 4c tinh 12
~ Kkhdi u c6 ting cudng hoat tinh ciia RET.

Séng ché ciing mé ta viéc st dung ciia hop chét c6 cong thire (I) hodc (') bén
trén hodc mubi clia n6 dé diéu ché thude chong khéi u.
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Séng ché cling md ta viée str dung ctia hop chét c6 cong thirc (I) hodic (I’) bén
trén hoc mudi ciia n6 dé didu ché thubc chéng khéi u, trong d6 thudc chdng khéi u 14 thube
diéu tri khoi u 4c tinh c6 ting cuong hoat tinh cia RET.

Séng ché ciing mb ta viée str dung ctia hop chét c6 cong thic (I) hodc (I’) bén
trén hogc mudi clia n6 dé diéu ché ché pham tc ché RET.

Séng ché ciing md ta phuong phép ngin ngira hoic didu tri khdi u 4c tinh,
phuong phap ndy bao gdm viéc sir dung hop chét c6 cong thirc (I) hoic (I”) bén trén hodc mudi
cda no cho dong vat ¢6 vu.

Séng ché ciing mo ta phuong phdp ngin ngira hodc diéu tri khdi u 4c tinh,
phuong phép ndy bao gdm viéc sir dung hop chit c6 cong thirc (I) hoiic (I”) bén trén hoic mudi
cia n6 cho dong vét ¢6 i, trong d6 khdi u 4c tinh 13 khéi u ¢6 ting cuong hoat tinh ciia RET.

Séng ché ciing mo ta phwong phap trc ché RET phuong phép niy bao gbm viéc
str dung hop chét c6 cong thirc (I) hoic (I') bén trén hosic mubi ctia né cho dong vét ¢6 vil.

Tai liéu sang ché 1 va 2 khong @ xuét hoat tinh Gc ché RET hoc hiéu qua
chéng khéi u.

PP1 duoc d& cip dén bén trén dugc biét dén 13 hop chit c6 hoat tinh tic ché
RET. Trong PP1, nhém p-toluyl dugc gin két véi so dd pyrimidin mach vong ngung tu; tuy
nhién, cdu tric clia né khéc biét dang ké so v6i sang ché trong d6 PP1 khong c6 nhém
pyrazolyl lién tiép v6i lién két amit, 13 dic diém ctia hop chit theo sang ché. Hon nira, nhu
duoc thé hién trong vi du thir nghiém duéi day, hop chét hodic mudi cia né theo sang ché co
dc tinh chon Iya RET cao, khac voi PP1.

Hiéu qué cta sang ché

Séng ché c6 thé dé xuét ché phim tc ché RET méi va thube ngin ngira hodc
diéu trj bénh (vi du, khdi u 4c tinh) ma c6 thé duoc ngin ngira hodc diéu trj nho hoat tinh {rc
ché RET, bﬁng cach str dung, hop chét co cong thic (I) va (I’) hodc mudi ctia né, ma hoat tinh
trc ché RET ciia né chua dugc biét dén, 1am thanh phan hoat tinh. Cy thé 13, hop chit méi c6
cong thire (I") hodc mudi ciia n6, v.v.., dugc vu tién.

Hop chét hodc mubi ctia né duge b 16 trong sang ché c6 hoat tinh Gc ché RET
chon loc va hiéu qua trc ché t bao ung thur tuyét voi.

RET 14 gen gy ung thu va dugc kich hoat do qué trinh chuyén vi, dot bién,
hoic biéu hién qua mirc ctia gen RET trong nhiéu loai ung thu (T2 liéu phi sang ché 3, 4, 5, 6,
7,va 8). Do do, hop chit hoic mubi cia né theo sang ché, ma déu c6 hoat tinh trc ché RET cao,
hiru ich 1am thudc ngiin ngira vivhoic diéu tri bénh ung thr.

Hon nita, hop chit hodc mudi cta no6 theo sang ché trc ché RET mot cach ¢co
chon loc va tiém niing, hon mot s6 kinaza khac, nher SRC va LCK; do d6, c6 thé 1im giam
phén tmg phy, va ting 46 an toan.

Hon thé nita, hop chét hodic mubi ctia né theo sang ché c6 loi do tinh én dinh
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tuyét voi clia n6 trong vi lap thé gan, s tip xtic 16n mau tuyét véi c6 thé mong doi, va khéng
gay lo ling v& viéc tic ché Cyp.

M@ ta vén tit cac hinh vé

Fig. 1 thé hién thay d6i vé thé tich khi u trong tmg trong sudt thir nghiém trong vi du thir
nghiém 5.

Fig. 2 thé hién thay di v& thé tich khéi u twong tmg trong sudt thir nghiém trong vi du thir
nghiém 5.

Fig. 3 thé hién thay dbi v& trong hrong co thé trong subt thir nghiém trong vi du thir nghiém 5.
Fig. 4 thé hién thay dbi vé trong hrong co thé trong sudt thir nghiém trong vi du thir nghiém 5.
M0 ta chi tiét sang ché

Hop chét theo sang ché c6 cong thirc (I) va (I’) bén trén 13 hop chét c6 so dd
pyrimidin mach vong ngung tu c6 nhém pyrazolyl lién tiép véi lién két amit, va hoat tinh e
ché RET ctia chiing chura duge biét dén. Cy thé 13, hop chét c6 cong thirc (I”) bén trén hoic
mudi ciand, v.v.., 13 hop chit méi chua dugc boc 16 trong tai liu ki thuat bét ky ndo bén trén.

Theo séng ché, hop chét c6 cong thirc (T) va (I) cling duoc dé cap dén 1an luot
14 “Hop chat (I va “Hop chit (I’)".

Trong ban mo t4 ndy, trir khi c¢6 chi dén khéc, vi du v& “phén tir thé” bao gbm
halogen, hydroxy, xyano, nitro, alkyl, halogenoalkyl, hydroxyalkyl, alkoxyalkyl, xycloalkyl,
xycloalkyl-alkyl, xycloalkyl mach nhanh, aralkyl, alkenyl, alkynyl, alkoxy, halogenoalkoxy,
xycloalkoxy, xycloalkyl-alkoxy, aralkyloxy, alkylthio, xycloalkyl-alkylthio, amino, mono-
hodc dialkylamino, xycloalkyl-alkylamino, axyl, axyloxy, oxo, carboxyl, alkoxycarbonyl,
aralkyloxycarbonyl, carbamoyl, nhém di vong no hodc chua no, hydrocacbon thom, oxy di
vong no, v.v.. (Cac phén tir thé nay cfing dugc dé cap dén 13 “phén tir thé B.”) Khi phén tir thé
duoc liét k& & trén c6 mit, sb thir tr ciia né thong thudng 13 mot, hai hodc ba.

Trong ban mé ta ndy, vi du vé “halogen” bao gbm flo, clo, brom, v4 ibt.

Trong ban mé ta ndy, “alkyl” ¢6 thé mach thing hosic mach nhanh. Vi du bao
gdm metyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, 1-metylpropyl, n-pentyl,
isopentyl, n-hexyl, 1,1-dimetylpropyl, 1,1,2,2-tetrametylethyl, n-heptyl, 1,1,2,2-
tetrametylpropyl, n-octyl, n-nonyl, n-decyl, v.v..; v& dic biét 14 bao gdm C1-C10 alkyl, C1-C6
alkyl, v.v..

Trong ban md ta ndy, vi du vé “halogenoalkyl” bao gdm C1-C10 alkyl mach
thang hogic mach nhanh ¢6 mdt hoic nhidu (vi dy, 1 dén 10, 1 dn 7, hoic 1 dén 5) nguyén tr
halogen(halogeno C1-C10 alkyl). Vi du bao gdm florometyl, diflorometyl, triflorometyl,
triclorometyl,  floroetyl,  1,1,1-trifloroetyl, = monofloro-n-propyl,  perfloro-n-propyl,
perfloroisopropyl, monofloro-n-butyl, monofloro-n-pentyl, monofloro-n-hexyl, v.v..; va dic
biét 12 bao gdm halogeno C1-C6 alkyl, halogeno C1-C4 alkyl, v.v..

Trong ban md ta ndy, vi du vé “hydroxyalkyl” bao gdm C1-C10 alkyl mach
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théng hodc mach nhanh c6 mét hodic nhiéu (vidy 1 dén 5, 1 dén 3, hodc 1) nhém hydroxy
(hydroxy C1-C10 alkyl). Vi du bao gdm hydroxymetyl, hydroxyetyl (1-hydroxyetyl hogic 2-
hydroxyetyl), hydroxypropyl, hydroxybutyl, hydroxypentyl, hydroxyhexyl, v.v..; va dac biét 1a
bao gdm hydroxy C1-C6 alkyl, hydroxy C1-C4 alkyl, v.v..

Trong ban mé ta ndy, vi du vé& “alkoxyalkyl” bao gdm alkoxyalkyl trong d6 gbc
alkoxy 13 C1-C6 alkoxy mach thing hodic mach nhénh, va gbc alkyl 13 C1-C10 alkyl mach
thing hodc mach nhénh (C1-C6 alkoxy C1-C10 alkyl). Vi du v& C1-C6 alkoxy mach thing
hoic mach nhénh bao gdm hop chét trong d6 gbc alkyl 13 C1-C6 alkoxy trong cac vi du vé
alkyl dugc dé cip dén & trén. Vi du vé alkoxyalkyl bao gdm methoxymetyl, ethoxymetyl, n-
propoxymetyl, n-butoxymetyl, 2-methoxyethyl, 1-methoxy-n-propyl, 3-methoxy-n-propyl, 2-
ethoxy-n-butyl, 4-methoxy-n-butyl, 5-methoxy-n-pentyl, 6-methoxy-n-hexyl, v.v..; va dac biét
14 bao gdm C1-C4 alkoxy C1-C6 alkyl, C1-C4 alkoxy C1-C4 alkyl, v.v..

Trong ban md ta ndy, vi du cu thé v& “xycloalkyl” bao gdm xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, v.v.; va dic biét 1a bao gdm C3-C7
xycloalkyl, C3-C5 xycloalkyl, C3-C4 xycloalkyl, v.v.. Theo sang ché, “xycloalkyl” cin duoc
chi 15 doc 1ap v6i “xycloalkyl mach nhanh,” dwgc md td & dudi. Do d6, theo sang ché,
“xycloalkyl mach nhanh” nim ngoai “xycloalkyl”.

Trong ban mé ta ndy, vi du v& “xycloalkyl-alkyl” bao gdm xyclopropylmetyl,
xyclobutylmetyl, xyclopentylmetyl, xyclohexylmetyl, xycloheptylmetyl, v.v..; va dic biét 1a
bao gdm C1-C10 alkyl dugc thé bing C3-C7 xycloalkyl, C1-C6 alkyl dugc thé bing C3-C5
xycloalkyl, v.v..

Trong ban md ta ndy, “xycloalkyl mach nhanh” ding dé chi hydrocacbon vong
mach nhanh trong d6 vong carboxyclic tao thanh hydrocacbon vong mach nhanh ¢ cu tric
no. Trong ban md ta ndy, vi du v& “xycloalkyl mach nhanh” bao gdm bixyclo[1.1.0]butyl
(bixyclo[1.1.0]butan-1-yl hodc bixyclo[1.1.0]butan-2-yl), bixyclo[1.1.1]pentyl
(bixyclo[1.1.1]pentan-1-yl hodc bixyclo[1.1.1]pentan-2-yl), bixyclo[3.1.0]Thexyl
(bixyclo[3.1.0]hexan-1-yl, bixyclo[3.1.0]hexan-2-yl, bixyclo[3.1.0]Thexan-3-yl, hodc
bixyclo[3.1.0]hexan-6-yl), bixyclo[2.2.1Theptyl (bixyclo[2.2.1Theptan-1-yl,
bixyclo[2.2.1Theptan-2-yl, hodc bixyclo[2.2.1]heptan-7-yl), bixyclo[3.1.1]heptyl
(bixyclo[3.1.1]heptan-1-yl, bixyclo[3.1.1]heptan-2-yl, bixyclo[3.1.1]heptan-3-yl, hodc
bixyclo[3.1.1]heptan-6-yl), adamanthyl (adamantan-1-yl hodc adamantan-2-yl), v.v..; va déc
biét 13 bao gdm C4-C12 xycloalkyl mach nhanh, v.v..

Trong bin md tad ndy, vi du vé “aralkyl” bao gdm benzyl, phenetyl,
naphthylmetyl, flonylmetyl, v.v..; v dic biét 13 bao gdm C7-C14 aralkyl, v.v..

Trong ban md ta ndy, “alkenyl” c6 thé mach thing hoic mach nhénh, va ding
dé chi hydrocacbon béo chwa no c6 it nhit mot (vi dy, 1 hoic 2, hoic 1) lién két d6i. Vi du bao
gdm vinyl, allyl, 1-propenyl, 2-metyl-2-propenyl, isopropenyl, 1-, 2- hoic 3-butenyl, 2-, 3-,
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hodic 4-pentenyl, 2-metyl-2-butenyl, 3-metyl-2-butenyl, 5-hexenyl, 1-xyclopentenyl, 1-
xyclohexenyl, 3-metyl-3-butenyl, v.v..; va dac biét la bao gdm C2-C6 alkenyl, C2-C4 alkenyl,
V...

Trong ban md ti ndy, “xycloalkenyl” ding dé chi hydrocacbon alixyclic chua
1o ¢ it nhét mét (v dy, 1 hodc 2, hodc 1) lién két dbi. Vi du bao gém xyclopropenyl (vi du, 2-
xyclopropen-1-yl), xyclobutenyl (vi du, 2-xyclobuten-1-yl), xyclopentenyl (vi du, 2-
xyclopenten-1-yl va 3-xyclopenten-1-yl), xyclopentadienyl (vi du, 2,4-xyclopentadien-1-yl),
xyclohexenyl (vi dy, 3-xyclohexen-1-yl), xycloheptenyl (vi du, 3-xyclohepten-1-yl), v.v..; va
dic bidt 13 bao gdm C3-C7 xycloalkenyl, C3-C5 xycloalkenyl, C3-C4 xycloalkenyl, v.v..

Trong ban md ta nay, “alkynyl” cd thé mach théng, mach nhanh, ho3c mach
vong, va ding dé chi hydrocacbon chua no ¢6 it nhit mot lién két ba. Vi du bao gdm etynyl, 1-
hoc 2-propynyl, 1-, 2- hodc 3-butynyl, 1-metyl-2-propynyl, v.v..; va dic biét 12 bao gbm C2-
C6 alkynyl, C2-C4 alkynyl, v.v..

Trong ban mo ta ndy, “alkoxy” c6 thé mach thing hoic mach nhanh. Vi du bao
gdm methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, tert-butoxy, pentyloxy,
isopentyloxy, hexyloxy, v.v..; va dic biét 14 bao gbm C1-C6 alkoxy, C1-C4 alkoxy, V.v..

Trong ban md ta ndy, “halogenoalkoxy” ding @ chi C1-C6 alkoxy mach thing
hoiic mach nhanh c6 mot hoic nhidu (vi dy, 1 dén 10, 1 dén 7, hoic 1 dén 5) nguyén tir halogen
(halogeno C1-C6 alkoxy). Vi du bao gdm floromethoxy, difloromethoxy, trifloromethoxy,
triclomethoxy, floroethoxy, 1,1,1-trifloroethoxy, monofloro-n-propoxy, perfloro-n-propoxy,
perfloro-isopropoxy, v.v..; va dic biét 1a bao gdm halogeno C1-C6 alkoxy, halogeno C1-C4
alkoxy, v.v..

Trong ban md t nay, vi du cu thé v& “xycloalkoxy” bao gdm xyclopropoxy,
xyclobutoxy, xyclopenthyloxy, xyclohexyloxy, xycloheptyloxy, v.v..; va dic biét 13 bao gdm
C3-C7 xycloalkoxy.

Trong bin mdé t& nay, vi du v& “xycloalkyl-alkoxy” bao gdm
xyclopropylmethoxy,  xyclobutylmethoxy, xyclopentylmethoxy, xyclohexylmethoxy,
xycloheptylmethoxy, v.v..; va diic biét 14 bao gdm C1-C4 alkoxy duoc thé C3-C7 xycloalkyl,
V.V..

Trong ban mé ta nay, vi du v& “aralkyloxy” bao gbm benzyloxy, phenethyloxy,
naphthylmetyloxy, flonylmetyloxy, v.v..; va dic biét 12 bao gdm C7-C14 aralkyloxy, v.v..

Trong ban mé ta nay, “alkylthio” cd thé mach thﬁng hodc mach nhanh. Vi du
bao gbm metylthio, ethylthio, n-propylthio, isopropylthio, n-butylthio, isobutylthio, tert-
butylthio, n-pentylthio, isopentylthio, hexylthio, v.v..; va dic biét 14 bao gdm C1-C6 alkylthio,
C1-C4 alkylthio, v.v..

Trong ban moé t3 ndy, vi du v& “xycloalkyl-alkylthio” bao gdm
xyclopropylmetylthio, xyclobutylmetylthio, xyclopentylmetylthio, xyclohexylmetylthio,
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xycloheptylmetylthio, v.v..; va dic biét 13 bao gdm C1-C4 alkylthio duroc thé C3-C7 xycloalkyl,
V.V..

Trong ban md ta ndy, vi du v& “monoalkylamino” bao gdm metylamino,
etylamino, n-propylamino, isopropylamino, n-butylamino, isobutylamino, tert-butylamino, n-
pentylamino, isopentylamino, hexylamino, v.v..; va dic biét 1a bao gdm C1-C6 alkyl mach
ﬂléng hoic mach nhénh duogc thé mét 14n amino.

Trong ban md ti ndy, vi dy vé “dialkylamino” bao gdm dimetylamino,
ethylmetylamino, diethylamino, di(n-propyl)amino, diisopropylamino, di(n-butyl)amino,
diisobutylamino, di(tert-butyl)amino, di(n-pentyl)amino, diisopentylamino, dihexylamino,
v.v..; va diic biét 13 bao gdm C1-C6 alkyl mach thing hodc mach nhanh dugc thé hai 14n amino.

Trong ban md t& ndy, vi du v& “xycloalkyl-alkylamino” bao gdm
xyclopropylmetylamino, xyclobutylmetylamino, xyclopentylmetylamino,
xyclohexylmetylamino, xycloheptylmetylamino, v.v.; va dic biét 1a bao gdbm C1-C4
alkylamin duoc thé C3-C7 xycloalkyl, v.v..

Trong ban mé ta ndy, “axyl” dimg dé chi alkylcarbonyl hoic arylcarbonyl.

Trong ban md ti nay, vi du v& “alkylcarbonyl” bao gdm metylcarbonyl,
ethylcarbonyl, n-propylcarbonyl, isopropylcarbonyl, n-butylcarbonyl, isobutylcarbonyl, tert-
butylcarbonyl, n-pentylcarbonyl, isopentylcarbonyl, hexylcarbonyl, v.v..; va dic bi¢t 1a bao
g0m(C1-C6 alkyl)carbonyl mach thing hodc mach nhanh, v.v..

Trong ban mé ta ndy, vi du vé “arylcarbonyl” bao gdm phenylcarbonyl,
naphthylcarbonyl, fluorenylcarbonyl, anthrylcarbonyl, biphenylylcarbonyl,
tetrahydronaphthylcarbonyl, chromanylcarbonyl, 2,3-dihydro-1,4-dioxanaphthalenylcarbonyl,
indanylcarbonyl, phenanthrylcarbonyl, v.v..; va dic biét 13 bao gdm (C6-C14 aryl)carbonyl,
V.V..

Trong ban md td ndy, “axyloxy” ding dé chi alkylcarbonyloxy hoic
arylcarbonyloxy.

Trong ban mé ta ndy, vi du v& “alkylcarbonyloxy” bao gdbm metylcarbonyloxy,
ethylcarbonyloxy,  n-propylcarbonyloxy, isopropylcarbonyloxy, n-butylcarbonyloxy,
isobutylcarbonyloxy, tert-butylcarbonyloxy, n-pentylcarbonyloxy, isopentylcarbonyloxy,
hexylcarbonyloxy, v.v..; va dic biét 13 bao gdm (C1-C6 alkyl)carbonyloxy mach thing hoic
mach nhanh, v.v..

Trong ban md ta ndy, vi du vé& “arylcarbonyloxy” bao gbm phenylcarbonyloxy,
naphthylcarbonyloxy, fluorenylcarbonyloxy, anthrylcarbonyloxy, biphenylylcarbonyloxy,
tetrahydronaphthylcarbonyloxy, chromanylcarbonyloxy, 2,3-dihydro-1,4-
dioxanaphthalenylcarbonyloxy, indanylcarbonyloxy, phenanthrylcarbonyloxy, v.v..; va dic
biét 12 bao gdbm (C6-C14 aryl)carbonyloxy, v.v..

Trong ban mé ta ndy, “alkoxycarbonyl” ¢6 thé mach thing hodic mach nhénh.

-11-



32090

Vi du bao gdm methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl,
isopentyloxycarbonyl, hexyloxycarbonyl, v.v.; va dic biét 13 bao gdm (C1-C6
alkoxy)carbonyl, v.v..

Trong ban mdé t3 ndy, vi du vé& “aralkyloxycarbonyl” bao gbm
benzyloxycarbonyl, phenethyloxycarbonyl, naphthylmetyloxycarbonyl,
flonylmetyloxycarbonyl, v.v..; va dic biét 1a bao gdm (C7-C14 aralkyl)oxycarbonyl, v.v..

Trong ban mo ta ndy, “nhém di vong no” ding dé chi nhém di vong no don
vong hodc da vong co6 di nguyén tir dugc chon tir nito, oxy, va luu huynh. Vi du cu thé bao
gdm  morpholino, 1-pyrrolidinyl, piperidino, piperazinyl, ~4-metyl-1-piperazinyl,
tetrahydrofuranyl, tetrahydropyranyl, tetrahydrothiophenyl, thiazolidinyl, oxazolidinyl, 7-
azabixyclo[2.2.1Thept-2-yl, 2,6-dioxabixyclo[3.2.1]oct-7-yl, v.v.. Theo sang ché, vi du v& nhém
di vong no bao gdm “nhém di vong no don vong hoic da vong C3-C10 chira 1 dén 3 di
nguyén tir giéng nhau hoc khéc nhau duoc chon tir nito, oxy, va hru huynh,” “monocyclic
nhém di vong no C3-C6 chira 1 dén 3 di nguyén tir gidng nhau hoic khac nhau dugc chon tir
nito, oxy, va luu huynh,” va “monocyclic nhém di vong no C4-C5 chira 1 dén 3 di nguyén tir
gidng nhau hoic khac nhau duoc chon tir nito va oxy.”

Trong ban mé ta ndy, “nhém di vong chua no” ding dé chi nhém dj vong chura
no mét phan hoiic toan bg, don vong hodic da vong c6 di nguyén tir dwge chon tir nito, oxy, va
Iyu huynh. Vi du cu thé bao gdm imidazolyl, thienyl, furanyl, pyrrolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, triazolyl, tetrazolyl, pyridyl, pyrazyl, pyrimidinyl,
pyridazinyl, indolyl, isoindolyl, indazolyl, triazolopyridyl, benzoimidazolyl, benzoxazolyl,
benzothiazolyl, benzothienyl, benzofuranyl, purinyl, quinolyl, isoquinolyl, quinazolinyl,
quinoxalinyl, metylenedioxyphenyl, etylendioxyphenyl, dihydrobenzofuranyl, v.v.. Theo sang
ché, vi du vé& nhém di vong chua no bao gém “nhom di vong chua no don vong hodc da vong
C3-C10 chira 1 dén 3 di nguyén tir giéng nhau hoic khac nhau dugc chon tir nito, oxy, va luu
huynh,” “nhém di vong chwra no don vong C3-C6 chira 1 dén 3 di nguyén tir gidng nhau hoic
khac nhau dugc chon tir nito, oxy, va luu huynh,” “nhém di vong chua no don vong C4-C5
chira 1 hodc 2 di nguyén tir giéng nhau hodc khac nhau dugc chon tir nito, oxy, va luu huynh,”
“nhém di vong chua no don vong C4-C5 chita mét nguyén tir nito, mdt nguyén tir oxy, hodc
mot nguyén tr lru huynh,” “nhém di vong chua no don vong C4-C5 chira mt nguyén tir oxy
hoiic mot nguyén tir lwu huynh,” va “nhém di vong chua no don vong C3-C6 chira 1 dén 3
nguyén tir nito.”

Trong ban mé ta ndy, “hydrocacbon thom” (aryl) bao gdm phenyl, tolyl, xylyl,
naphthyl, anthracenyl, phenanthryl, fluorenyl, tetrahydronaphthyl, v.v..; va dic biét 14 bao gdbm
C6-C14 hydrocacbon thom, v.v..

Trong ban m6 ta ndy, “oxy di vong no” ding dé chi oxy ma vong di vong no ¢6
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di nguyén t& dugc chon tir nito, oxy, va uvu huynh dugc gén va0. Vi du cu thé bao gém
morpholinyloxy, 1-pyrrolidinyloxy, piperidinooxy, piperazinyloxy, 4-metyl-1-piperazinyloxy,
tetrahydrofuranyloxy, tetrahydropyranyloxy, tetrahydrothiophenyloxy, thiazolidinyloxy, va
oxazolidinyloxy.

Thuét ngir “Ca-Cb” trong phin mo t4 lién quan phén tir thé trong ban mo ti nay
chi ra ring phén tir thé c6 a- dén b s6 nguyén tir cacbon. Vi dy, “C1-C6 alkyl” ding d& chi
alkyl c6 1 dén 6 nguyén tir cacbon, va “C6-C14 oxy hydrocacbon thom” diing d& chi oxy ma

~, ¢¢

C6-C14 hydrocacbon thom dugc gén vio. Hon nifa, thut ngit “c6 a dén b canh” chi ra ring sb
hwong nguyén tir (s6 lugng canh ciia vong) ma cu tao vong 13 a dén b. Vi dy, “nhém di vong
no ¢6 4 dén 10 canh” ding dé chi nhém di vong no véi vong c6 4 dén 10 canh.

Trong cong thirc (I) va (I'), A 14 pyrazolyl dugc thé véi s6 luong n RY. Vi du vé
pyrazolyl dugc duoc thé hién bing A bao gdm pyrazol-1-y], pyrazol-34y1, pyrazol4-yl, va
pyrazol-5-yl. Pyrazol-3-yl 1a duoc wu tién trong sang ché.

Trong cong thirc (I) va (I"), vi du v& “halogen” duogc dugc thé hién bing R' bao
gém cac chét dugc dé cip dén & trén, 1t hon 13 clo va brom, va tdt hon nita 13 brom.

Trong cong thirc (T) va (I’), vi du vé& “C1-C6 alkyl” trong “C1-C6 alkyl dugc thé
hoic khong duoc thé” dugc thé hién bé'lng R! bao gém céc chit duoc dé cép dén & trén, va tot
hon 13 C1-C4 alkyl. Vi du cu thé bao gdm metyl, ethyl, n-propyl, isopropyl, v.v..; tot hon nita 1
metyl va ethyl; va con t5t hon nira 13 metyl.

Vi du v& “phén tir thé” trong “C1-C6 alkyl dugc thé hodc khong dugc thé” duge
thé hién bang R’ bao gbdm céc chét duoc dé cip dén & trén, va tdt hon 13 halogen va C1-C4
alkoxy. Vidu cu thé bao gém flo, methoxy, v.v..; t6t hon nita la halogen; va con tdt hon nita 13
flo.

Néu C1-C6 alkyl duogc thé, sb lugng phén tir thé khong bi giéi han cu thé,
nhung t6t hon 13 tir 1 dén 3. Néu phin tir thé 1 halogen, s6 lugng ciia phin tir thé t5t hon 13 2
hotic 3. Néu phén tir thé 13 C1-C4 alkoxy, s luong ciia phén tir thé tdt hon 1a 1.

“C1-C6 alkyl dugc thé hodc khong dugc thé” dwoc thé hién béng R t5t hon 12
C1-C6 alkyl ma c6 thé duoc thé bang halogen hoiic C1-C4 alkoxy. Vi du cu thé bao gdm metyl,
ethyl, n-propyl, isopropyl, triflorometyl, diflorometyl, methoxymetyl, v.v..; tit hon nira 1a C1-
C6 alkyl ma c6 thé dugc thé bing halogen; con tdt hon nita 13 C1-C4 alkyl ma c6 thé duge thé
bang halogen; van tdt hon nira 13 C1-C4 alkyl ma c6 thé duoc thé bang flo; further van tt hon
nita 14 C1-C4 alkyl; va con tdt hon nita 13 metyl.

Trong cong thiic () va (I’), vi du vé& “C3-C7 xycloalkyl” trong “C3-C7
xycloalkyl dugc thé hoic khong dugc thé » duoc thé hién bing R bao gdm céc chét dwoc dé
cip dén & trén; t5t hon 13 xyclopropyl, xyclobutyl, va xyclopentyl; va t6t hon nia 1a
xyclopropyl.

Vi du v& “phén tir thé” trong “C3-C7 xyclqalkyl duoc thé hoiic khong duge thé
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duoc thé hién bang R bao gdm cac chét dugc d& cap dén & trén.

“C3-C7 xycloalkyl dugc thé hoic khong duge thé ” duoc thé hién bang R' tt
hon 13 C3-C7 xycloalkyl. Vi du cy thé bao gdm xyclopropyl, xyclobutyl, xyclopentyl, v.v..; tot
hon nita 13 C3-C5 xycloalkyl; va con t5t hon nita 13 xyclopropyl.

Trong cong thirc (I) va ("), vi du vé& “C6-C14 hydrocacbon thom” trong “C6-
C14 hydrocacbon thom dugc thé hodc khong dugc thé” dugc thé hién bﬁng R! bao gém cac
chét dugc d& cap dén & trén, va t&t hon 14 phenyl.

Vi du vé “phén tir thé” trong “C6-C14 hydrocacbon thom duoc thé hogic khéng
duoc thé” dugc thé hién b%lng R! bao g(‘“>m céc chét dugc dé cap dén & trén.

“C6-C14 hydrocacbon thom dugc thé hoic khong duoc th&” dugc thé hién
bing R' t5t hon 13 phenyl.

Trong cong thire (I) va ('), “nhém di vong no hodc chwa no don vong hodc da
vong C3-C10 chira 1 dén 3 di nguyén tir gidng nhau hozc khac nhau dugc chon tir nito, oxy, va
Iru huynh” trong “nhém di vong no hoic chura no don vong hoic da vong C3-C10 duoc thé
hoéc khong duoc thé chira 1 #n 3 di nguyén tir gi(”')ng nhau hodc khac nhau dugc chon tir nito,
oxy, va luu huynh” duoc thé hién bﬁng R' t5t hon 12 nhém dj vong chura no don vong C3-C6
chira mét nguyén tir oxy hosic mét nguyén tir ru huynh; t6t hon nira 1a nhém di vong chura no
don vong C4-C5 chira mdt nguyén tir oxy hoiic mot nguyén tir ru huynh; con tdt hon nita 13
thienyl va furanyl; van tdt hon nita 14 nhu sau:

S0 o
* . % . hoic ¥

trong d6 * 13 vi tri lién két (twong tw nhur & dudi)
va hon nita van t6t hon 13 nhu sau:

? ¢

Vi du v& “phan tir thé” trong “nhém di vong no hodic chwra no don vong hoic da
vong C3-C10 duoc thé hoic khéng duoc thé chira 1 dén 3 di nguyén tir gidéng nhau hoiic khéc
nhau duoc chon ti nito, oxy, va luu huynh” dugc thé hién bing R' bao gdm céc chit dugc dé
cip dén & trén.

“Nhém di vong no hoiic chua no don vong hoic da vong C3-C10 dugc thé hodic
khong dugc thé chira 1 dén 3 di nguyén tir giéng nhau hogc khac nhau dugc chon tir nito, oxy,
va hru huynh” dugc thé hién b%mg R! tdt hon 13 nhém di vong chua no don vong C3-C6 chira
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mot nguyén tir oxy hodc mdt nguyén tir lru huynh; tdt hon nira 12 nhém di vong chwa no don
vong CA4-C5 chira mdt nguyén tir oxy hodic mét nguyén tir hru huynh; con t5t hon nita 1
thienyl hodic furanyl; van t6t hon nira 1a nhu sau:

Trong cong thirc () va ("), R' tdt hon 13

halogen,

Xyano,
C1-C6 alkyl dugc thé hoic khong dugc thé,
(C3-C7 xycloalkyl duoc thé hoiic khong duoc thé
C6-C14 hydrocacbon thom dugc thé hoic khong dugc thé, hodc
nh6m di vong no hodc chua no don vong hoac da vong C3-C10 duge thé hodc khong dugc thé
chtra 1 dén 3 di nguyén tir gibng nhau hotic khéc nhau duogc chon tir nito, oxy, va luu huynh.
R' 14 t5t hon nira 13
halogen;
Xyano;
C1-C6 alkyl ma c6 thé dugc thé bing halogen hodc C1-C4 alkoxy;
C3-C7 xycloalkyl;
phenyl; hodc
nhém di vong chua no don vong C3-C6 chira mt nguyén tir oxy hoéic mdt nguyén tr huu
huynh.
R' con tt hon nita 13
halogen;
Xyano;
C1-C6 alkyl ma c6 thé duoc thé biang halogen;
C3-C7 xycloalkyl;
phenyl; hodc
nhém di vong chua no don vong C3-C6 chira mdt nguyén tir oxy hodc mot nguyén tir Iuu
huynh.
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R' vén tt hon nita 13

halogen,

Xyano, hodc.

C1-C4 alkyl ma c6 thé dugc thé bang halogen.
R' vén 5t hon nita I3 halogen hoic C1-C4 alkyl.
R' vAn t6t hon nita 13 metyl.

Trong cong thirc (I) va (I’), vidu v& “C1-C10 alkyl” trong “C1-C10 alkyl dugc
thé holic khong dugce thé” dugc thé hién bang R* bao gdm céc chét dugc dé cap dén & trén; tot
hon 13 C1-C6 alkyl mach thing hogc C3-C8 alkyl mach nhénh; t5t hon nita 13 C1-C4 alkyl
mach thing hodc C3-C8 alkyl mach nhénh; con t6t hon nita 1a C1-C4 alkyl mach thing hoic
C3-C6 alkyl mach nhanh; va vAn t6t hon nira 13 C3-C6 alkyl mach nhanh.

C1-C4 alkyl mach thing tt hon 13 metyl, ethyl, hoic n-propyl; va tdt hon nita 13
metyl.

C3-C8 alkyl mach nh4nh tt hon 13 isobutyl, isopropyl, sec-butyl, tert-butyl, tert-
pentyl, 1,1,2,2 -tetrametylpropyl, 1,1,2,2,-tetrametylethyl, hodc 1,1-diethylmetyl; va 6t hon nita
13 isopropyl hodc tert-butyl.

Trong cong thire (1) va (1), vi du v& “phén tir thé” trong “C1-C10 alkyl duoc thé
hozic khong duroc thé” dugc thé hién bing R” bao gdm céc chét duoc dé cap dén & trén. Phan tir
thé t6t hon 13 halogen, C3-C7 xycloalkyl ma c6 thé dugc thé bang C1-C4 alkyl, phenyl, C1-C6
alkoxy, hodc mdt hodc nhiéu nhém di vong chua no don vong hodc da vong C3-C10 chira 1
dén 3 di nguyén tir gibng nhau hoic khac nhau dugc chon tir nito, oxy, va luu huynh;
tdt hon nita 14 halogen, C3-C7 xycloalkyl ma c6 thé dugc thé bang C1-C4 alkyl, phenyl, C1-
C4 alkoxy, hogic mét hogic nhiéu nhém di vong chwa no don vong C3-C6 chira mét nguyén tir
oxy hodc mdt nguyén tir luu huynh; va
con tt hon nita 1 flo, C3-C7 xycloalkyl ma ¢6 thé dugc thé bing C1-C4 alkyl, phenyl,
methoxy, hoic mot hodic nhiéu nhém di vong chura no don vong C3-C6 chira mot nguyén tir
oxy hodc mft nguyén tir luu huynh.

» Vi du cy thé bao gdm flo, xyclopropyl, xyclopropyl dugc thé bing metyl,
xyclobutyl, xyclopentyl, phenyl, methoxy, thienyl, v.v..; tdt hon nita 13 flo, xyclopropyl,
xyclobutyl, xyclopentyl, methoxy, va nhu sau:

*

va con tot hon nita 13 flo va xyclopropyl.
Néu C1-C10 alkyl duoc thé, sb lwong clia phan tir thé khéng chi gi6i han &,
nhung t5t hon 13 1 dén 3.
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Néu C1-C10 alkyl duoc thé bang “halogen,” sb hrong ciia phén tir thé tdt hon 1
1 dén 3; néu C1-C10 alkyl dugc thé bang “C3-C7 xycloalkyl ma c6 thé dugc thé bing C1-C4
alkyl,” s luong ciia phén tir thé t5t hon 1a 1; néu C1-C10 alkyl dugc thé bing “phenyl,” sb
Iwong ctia phin tir thé tdt hon 13 1; néu C1-C10 alkyl duoc thé bang “C1-C6 alkoxy,” sb luong
ctia phn tir thé 6t hon 13 1; va néu C1-C10 alkyl duoc thé bang “nhém di vong chua no don
vong hoic da vong C3-C10 chira 1 dén 3 di nguyén tir gidng nhau hoic khéc nhau dugc chon
ti¥ nito, oxy, va luu huynh,” s luong ctia phén tir thé tdt hon 13 1.

“C1-C10 alkyl dugc thé hoiic khong dugc thé” dugc thé hién béng R?tdthonla
C1-C10 alkyl ma c6 thé dugc thé bing halogen, C3-C7 xycloalkyl ma c6 thé duoc thé bing
C1-C4 alkyl, phenyl, C1-C6 alkoxy, hodc mdt hoic nhidu nhém di vong chura no don vong
hoic da vong C3-C10 chira 1 dén 3 di nguyén tir giéng nhau hoiic khac nhau dugc chon ti nito,
oxy, va luu huynh; '
tdt hon nita 1a C1-C6 alkyl mach thing hoic C3-C8 alkyl mach nhanh ma c6 thé duoc thé bing
halogen, C3-C7 xycloalkyl ma c6 thé dugc thé bang C1-C4 alkyl, phenyl, C1-C4 alkoxy, hoic
mdt hoic nhidu nhém di vong chura no don vong C3-C6 chira mot nguyén tir oxy hoic mot
nguyén tir luu huynh;
con tt hon nita 13 C1-C4 alkyl mach thing duoc thé bang flo hosic C3-C7 xycloalkyl ma c6
thé dugc thé bang C1-C4 alkyl; hoic
C3-C8 alkyl mach nhénh ma c6 thé duoc thé bing flo, C3-C7 xycloalkyl, mdt hoic nhiéu
nhém di vong chua no don vong C3-C6 chira mdt nguyén tir oxy hoic mdt nguyén tir luu
huynh, phenyl, hodc C1-C4 alkoxy.

Vi dy cu thé bao gdm:

LIRS SR SR O I
NS :3‘& )5 X~ ko
o W o FT Y
SN,

va tuong tu.
“C1-C10 alkyl dugc thé hoiic khong duge thé” dugc thé hién bang R tdt hon
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nita 14 C1-C4 alkyl mach thing duoc thé bang C3-C7 xycloalkyl, hodc
C3-C6 alkyl mach nhanh ma c6 thé dugc thé bang halogen, C3-C7 xycloalkyl, mdt hoic nhiéu
nhém di vong chua no don vong C3-C6 chira mot nguyén tir luu huynh, hodc C1-C4 alkoxy;
va _
con 8t hon nita 14 C1-C4 alkyl mach thing duoc thé bing C3-C7 xycloalkyl,
hoic
C3-C6 alkyl mach nhanh ma c6 thé dugc thé bﬁng flo, C3-C7 xycloalkyl, mét hodc nhiéu
nhém di vong chua no don vong C3-C6 chira mét nguyén tir luu huynh, hodic C1-C4 alkoxy.
Vi du cu thé bao gém:

P N T SR N W RN

~0

va tuong tu.

~

“C1-C10 alkyl dugc thé hodic khong diroc thé” duoc thé hién bing R? 1a tot hon
nita 14 C3-C6 alkyl mach nhanh ma ¢6 thé duoc thé bang halogen hoiic C3-C5 xycloalkyl;

con &t hon nita 13 C3-C6 alkyl mach nhénh ma c6 thé dwoc thé bing flo hodc
C3-C5 xycloalkyl; va

van t5t hon nita 13 isopropyl hodc tert-butyl ma c¢6 thé duogc thé bing flo hodic

xyclopropyl.
Vi du cu thé bao gém:
* _
*
>E, X -
va trong tyr.

Trong cong thic (I), vi du vé& “C3-C7 xycloalkyl” trong “C3-C7 xycloalkyl
duoc thé hoic khong dugc thé ” duoc thé hién bﬁng R? bao gém céc chét dugc dé cap dén &
trén.

Vi du cu thé bao gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, v.v..;
tdt hon 14 C3-C5 xycloalkyl; tdt hon nita 1 C3-C4 xycloalkyl; va con tt hon nita 13
xyclopropyl.

Trong cbng thirc ('), vi du vé& “C3-C4 xycloalkyl” trong “C3-C4 xycloalkyl
dugc thé hoic khong dugc thé” duoc thé hién béng R? bao gém cac chét duge dé cap dén &
trén.
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Vi du cu thé bao gdm xyclopropyl, xyclobutyl, v.v..; va t5t hon 12 xyclopropyl.

Trong cdng thuc (I) va (I'), vi du v& “phin tir thé” trong “C3-C7 xycloalkyl
duogc thé hogic khong duoc thé ” duoc thé hién b%mg R? bao gém cac chét duoc dé cap dén &
trén; va tdt hon 13 halogen, C1-C4 alkyl, halogeno C1-C4 alkyl, va C3-C5 xycloalkyl.

Vi du cu thé bao gbm flo, metyl, ethyl, flometyl, diflometyl, xyclopropyl, v.v..;
va tdt hon nira 13 halogen, C1-C4 alkyl, va C3-C5 xycloalkyl.

Vi du cy thé bao gdm flo, metyl, va xyclopropyl; va tdt hom nira 13 metyl.

Néu C3-C7 xycloalkyl hodc C3-C4 xycloalkyl bén trén duoc thé, s luong cla
phén tir thé khong bi gidi han, nhumg t5t hon 13 1 hozc 2.

Néu C3-C7 xycloalkyl duoc thé bing “halogen,” sb Iwgng cta phén tir thé t6t
hon1a 1 hoac 2.

Néu C3-C7 xycloalkyl duoc thé bing “C1-C4 alkyl,” s6 Iwong ctia phén tir thé
t5t hon 14 1 hogc 2.

Néu C3-C7 xycloalkyl duoc thé bing “halogeno C1-C4 alkyl,” sb lwong ciia
phén tir thé tdt hon 13 1.

Néu C3-C7 xycloalkyl dugc thé bing “C3-C5 xycloalkyl,” s luong ciia phin
tir thé tothon 1 1.

Trong cong thirc (I), “C3-C7 xycloalkyl duoc thé hoic khong dugc thé » dugc
thé hién bang R? tbt hon 14 C3-C7 xycloalkyl ma c6 thé duoc thé bang halogen, C1-C4 alkyl,
halogeno C1-C4 alkyl, hodc C3-CS xycloalkyl.

Vi du cu thé bao gbm:

bR by wy
Q9B Y b Y
% B ke W

va tuong ty.

“C3-C7 xycloalkyl duoc thé hoic khong duoc thé ”” dugc thé hién bing R? 1a tht
hon nita 14 C3-C7 xycloalkyl ma c6 thé duoc thé bing halogen, C1-C4 alkyl, hoic C3-C5
xycloalkyl; va
con bt hon nira 14 C3-C7 xycloalkyl ma cé thé duoc thé bing flo, C1-C4 alkyl, hoic C3-C5
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xycloalkyl.
Vi du cu thé bao gdm:
bRt % e
va tuong tu.

“C3-C7 xycloalkyl dugc thé hodic khong dugc thé ” duoc thé hién bing R* 13 tbt
hon nita 13 C3-CS5 xycloalkyl ma c6 thé duoc thé bing C1-C4 alkyl;
con t6t hon nira 13 C3-C5 xycloalkyl ma c6 thé dugc thé bang metyl;
van t6t hon nita 14 xyclopropyl ma ¢6 thé dugc thé bang metyl; va
hon nita van t6t hon nita 13 nhu sau:
%

-

Trong cong thirc (I”), “C3-C4 xycloalkyl duoc thé hoic khong duoc thé” duoc
thé hién bang R? tbt hon 1a C3-C4 xycloalkyl ma c6 thé duoc thé bing halogen, C1-C4 alkyl,
halogeno C1-C4 alkyl, hogc C3-C5 xycloalkyl.

Vi du cu thé bao gém:
* * . F o : * . *
O Jo& K& B % X

va tuong tu.

“C3-C4 xycloalkyl dugc thé hoic khong duoc thé” dugc thé hién béng R? 1a tbt
hon nita 13 C3-C4 xycloalkyl ma c¢6 thé dugc thé bang halogen, C1-C4 alkyl, hodc C3-C5
xycloalkyl; va

con tdt hon nita 13 C3-C4 xycloalkyl ma c6 thé duoc thé bing flo, C1-C4 alkyl,
hodc C3-C5 xycloalkyl.

Vi dy cu thé bao gém:

* *
va tuong tur.

“C3-C4 xycloalkyl duoc thé hoic khong duoc thé” dutqc thé hién béng R*1a tht
hon nita 13 C3-C4 xycloalkyl ma c6 thé dugc thé bang C1-C4 alkyl,
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con tdt hon niva 1a C3-C4 xycloalkyl ma c6 thé dugc thé bing metyl,
van t6t hon nita 13 xyclopropyl ma c6 thé dugc thé bang metyl, va
hon nita vAn t6t hon nita 13 nhur sau:

*

Trong cong thire () va (), vi du vé “C2-C6 alkenyl” trong “C2-C6 alkenyl
duogc thé hotic khong duoc th&” duoc thé hién béng R? bao gém cac chit dugc dé cap dén &
trén, t5t hon 13 C2-C4 alkenyl, va 8t hon nita 13 isopropenyl.

Trong cong thirc (I) va (1), vi du vé “phén tir thé” trong “C2-C6 alkenyl dugc
thé hodc khong duoc thé” dugc thé hién bﬁmg R*bao gém céc chét dugc dé cap dén & trén, bt
hon 13 halogen, va tdt hon nita 12 flo.

Néu C2-C6 alkenyl dwoc thé, sb hwong ciia phan tir thé khong chi gi6i han &,
nhung t6t hon 13 1 dén 3. Néu phin tir thé 13 halogen, sb Iuong ciia phén tir thé t5t hon 13 1.

Trong cong thire (I) va (I’), “C2-C6 alkenyl dugc thé hoic khong dugc thé”
duoc thé hién bang R* tdt hon 13 C2-C6 alkenyl ma c6 thé duogc thé bang halogen;

t6t hon nita 1 C2-C6 alkenyl ma c6 thé dugc thé bang flo; va

con tt hon nita 14 nhu sau:

*

p

F

Trong cong thic () va (I), vi du v& “C3-C7 xycloalkenyl” v “C3-C4
xycloalkenyl” trong “C3-C7 xycloalkenyl dugc thé hodc khong dugc thé” va “C3-C4
xycloalkenyl dugc thé hodc khong duge thé” dugc thé hién bing R? bao gdm cac chit duoc dé
cap dén & trén, t5t hon 13 C3-C4 xycloalkenyl, va tt hon nita 14 xyclobutenyl.

Trong cong thirc (I) va (1), vi du vé “phén tir thé” trong “C3-C7 xycloalkenyl
duoc thé hodic khong duge thé” va “C3-C4 xycloalkenyl dugc thé hoiic khong duoc th&” duogc
thé hién bﬁng R%bao g(“>m cac chit duoc @& cap dén & trén, t6t hon 1a halogen, va t6t hon nita la
flo.

Néu C3-C7 xycloalkenyl hosic C3-C4 xycloalkenyl dugc thé, s6 hrong cia phin
tir thé khong chi giéi han ¢, nhung tdt hon 13 1 dén 3. Néu phin tir thé 1 halogen, s luong cia
phin tir thé tt hon 14 1.

Trong cong thirc (I), “C3-C7 xycloalkenyl dugc thé hogic khong duogc thé” dugc
thé hién bang R? tdt hon [ C3-C7 xycloalkenyl ma c6 thé duoc thé bang halogen, va

tdt hon nita 1 C3-C4 xycloalkenyl ma c6 thé duogc thé bang halogen.

Trong cong thirc (I), ““C3-C4 xycloalkenyl dugc thé hodc khong duoc thé”
duoc thé hién bing R” tdt hon 13 C3-C4 xycloalkenyl ma c6 thé dugc thé bang halogen.
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Trong cong thirc (I) va ("), vi du v& “C4-C12 xycloalkyl fnach nhanh” trong
“C4-C12 xycloalkyl mach nhanh duoc thé hoic khéng duoc thé” duge thé hién bing R* bao
gdm céc chét duoc dé cip dén & trén;

t6t hon 13 bixyclo[1.1.1]pentan-1-y, bixyclo[2.2.1]heptan-2-yl, adamantan-2-yl,
va bixyclo[3.1.1Theptan-3-yl;

t6t hon nita 13 bixyclo[1.1.1]pentan-1-yl, bixyclo[2.2.1]heptan-2-yl, v
adamantan-2-yl;

con tt hon nita 13 bixyclo[1.1.1]pentan-1-yl va bixyclo[2.2.1heptan-2-yl; va

van tdt hon nita 14 bixyclo[2.2.1]heptan-2-yl.

Trong cong thirc (I) va (I), vi du vé “phan tir thé” trong “C4-C12 xycloalkyl
mach nhanh dugc thé hoic khong duoc th&” dugc thé hién bﬁng R?bao gém cac chét dugc dé
cip dén & trén, t6t hon 13 C1-C4 alkyl, v tt hon nita 1a metyl.

Néu C4-C12 xycloalkyl mach nhénh duoc thé, sb twong ciia phan tir thé khong
chi gi6i han &, nhung t6t hon 13 1 d&n 3. Néu phén tir thé 13 C1-C4 alkyl, s luvong ctia phén tir
thé tdthon 14 1 dén 3, va tét hon nita 13 3.

Trong cong thirc (I) va (I’), “C4-C12 xycloalkyl mach nhanh duoc thé hodc
khong duoc thé” duoc thé hién bing R? t5t hon 13 C4-C12 xycloalkyl mach nhénh ma c6 thé
duoc thé bang C1-C4 alkyl; va

t6t hon nita 13 C4-C12 xycloalkyl mach nhanh ma c6 thé dugc thé bing metyl
va 1a dugc chon tir bixyclo[1.1.1]pentan-1-yl, bixyclo[2.2.1]heptan-2-yl, adamantan-2-yl, va
bixyclo[3.1.1 Jheptan-3-yL

Vi du cy thé bao gdm bixyclo[1.1.1]pentan-1-yl, bixyclo[2.2.1]heptan-2-yl,
adamantan-2-yl, 2,6,6-trimetylbixyclo[3.1.1]heptan-3-yl, v.v..

“C4-C12 xycloalkyl mach nhanh duoc thé hoiic khong duoc thé” dugc thé hién
bing R* 14 t5t hon nita 1a C4-C12 xycloalkyl mach nhénh;

con tot hon nira 14 bixyclo[1.1.1]pentan-1-yl hogc bixyclo[2.2.1]heptan-2-yl; va

van t6t hon nita 13 bixyclo[2.2.1]heptan-2-yl.

Trong cong thirc (I) va (I"), vi du v& “C6-C14 hydrocacbon thom” trong “C6-
C14 hydrocacbon thom dugc thé hodic khong duoc thé” duoc thé hién b%mg R? bao gém cac
chét dugc d& cép dén & trén, va bt hon 13 phenyl.

Vi du v& “phan tir thé” trong “C6-C14 hydrocacbon thom dugc thé hoic khong
dugc thé” duoc thé hién bing R? bao gdm cac chét dugc dé cip dén & trén.

“C6-C14 hydrocacbon thom duoc thé hodc khong duoc th&” dugc thé hién
bang R* t5t hon 14 phenyl.

Trong cong thirc (I) va (I'), “nhém di vong no hodc chira no don vong hodc da
vong C3-C10 chira 1 dén 3 di nguyén tir gibng nhau hoiic khéc nhau dugc chon tir nito, oxy, va
Ivu huynh” trong “nhém di vong no holic chua no don vong hoiic da vong C3-C10 duoc thé
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ho#ic khong dugc thé chira 1 dén 3 di nguyén tix gidéng nhau hoic khac nhau dwgc chon it nito,
oxy, va Iuu huynh” duoc thé hién bang R” tt hon 13 nhém di vong chua no don vong C3-C6
chira mOt nguyén tr nito, mdt nguyén tir oxy, hodc mét nguyén tir luu huynh;

t6t hon ni¥a 13 nhém dj vong chua no C4-C5 don vong chita mdt nguyén it nito,
mdt nguyén tir oxy, hodic mdt nguyén tir luu huynh; va

con tdt hon nita 14 thienyl hozic furanyl.

Vi du v& “phén tir thé” trong “nhdém di vong no hodic chura no don vong hoge da
vong C3-C10 dugc thé hogc khong duoc thé chira 1 dén 3 di nguyén tir gidng nhau hoc khac
nhau dugc chon tir nito, oxy, va luu huynh” duoc thé hién b%mg R?bao gém cac chét dugc dé
cap dén & trén.

“Nhom di vong no hodc chua no don vong hodc da vong C3-C10 dugc thé hoic
khong dugc thé chira 1 #n 3 di nguyén tir giéng nhau hodc khac nhau dugc chon tir nito, oxy,
v Iuu huynh”” duoc thé hién bing R? tdt hon 13 nhém dj vong chwa no don vong C3-C6 chira
mdt nguyén tir nito, mdt nguyén tir oxy, hodc mét nguyén tir luu huynh;

t6t hon nita 13 nhém di vong chwa no don vong C4-C5 chita mdt nguyén tir nito,
mot nguyén tir oxy, hodc mét nguyén tir luu huynh; va

con tdt hon nita 14 thienyl hozic furanyl.

R? ¢6 cong thire (T) tdt hon 13,

C1-C10 alkyl dugc thé hoic khong dugc thé,

C3-C7 xycloalkyl dugc thé hojic khong dugc thé

C2-C6 alkenyl dugc thé hoic khéng duogc thé, hoic

C4-C12 xycloalkyl mach nhanh duoc thé hojic khdng dugc thé.

R’ 13 tdt hon nita 1
C1-C6 alkyl mach théng hozc C3-C8 alkyl mach nhanh ma c6 thé dugc thé bing halogen, C3-
C7 xycloalkyl ma c6 thé duoc thé bing C1-C4 alkyl, phenyl, C1-C4 alkoxy, hofic mdt hodc
nhidu nhém di vong chura no don vong C3-C6 chira mot nguyén tir oxy hodc mdt nguyén tir
luu huynh;

C3-C7 xycloalkyl ma c6 thé dugc thé bang halogen, C1-C4 alkyl, halogeno C1-C4 alkyl, hogc
C3-C5 xycloalkyl;

C2-C6 alkenyl ma c6 thé dugc thé bang halogen; hoic

C4-C12 xycloalkyl mach nhanh ma cd thé duoc thé bing C1-C4 alkyl.

R’ 13 con tét hon nita 1
C1-C6 alkyl mach thang hozc C3-C8 alkyl mach nhénh ma c6 thé duoc thé bang halogen, C3-
C7 xycloalkyl mé c6 thé dugc thé bang C1-C4 alkyl, phenyl, C1-C4 alkoxy, hodc mot hodc
nhiéu nhém di vong chura no don vong C3-C6 chira mdt nguyén tir oxy hodc mot nguyén tir
luu huynh;

C3-C7 xycloalkyl ma c6 thé dugc thé bang halogen, C1-C4 alkyl, halogeno C1-C4 alkyl, hogc
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C3-C5 xycloalkyl;
C2-C6 alkenyl ma c6 thé duoc thé bang halogen; hoic
C4-C12 xycloalkyl mach nhénh.

R vén t6t hon nita 1
C1-C4 alkyl mach théng duoc thé bang C3-C7 xycloalkyl;

C3-C6 alkyl mach nhanh ma c6 thé dugc thé bing halogen, C3-C7 xycloalkyl, mét hosic nhiéu
nhom di vong chua no don vong C3-C6 chira mdt nguyén ttr luu huynh, hodic C1-C4 alkoxy;
C3-C7 xycloalkyl ma c6 thé duoc thé bang halogen, C1-C4 alkyl, hodc C3-C5 xycloalkyl;
C2-C6 alkenyl ma c6 thé duoc thé bang halogen; hozc

C4-C12 xycloalkyl mach nhinh dugc chon tr bixyclo[1.1.1]pentan-1-yl va
bixyclo[2.2.1]Theptan-2-yl.

R? hon thé van t6t hon nita 3
(C3-C6 alkyl mach nhanh ma c6 thé dugc thé bang halogen hosic C3-C5 xycloalkyl;

C3-C5 xycloalkyl ma c6 thé dugc thé bang C1-C4 alkyl, hodc
bixyclo[2.2.1 Theptan-2-yl.

R*hon thé vén tdt hon nita 13
isopropyl hoiic tert-butyl ma c6 thé dugc thé bang flo hoiic xyclopropyl, hoic
xyclopropyl ma c6 thé duoc thé bang metyl.

Hon thé nita, R* ¢6 cong thire (I) t5t hon 13
C1-C10 alkyl dugc thé hozc khong duoc thé,

C3-C4 xycloalkyl dugc thé hoiic khong duoc thé,
C2-C6 alkenyl dugc thé hodc khong dugc thé, hoic
C4-C12 xycloalkyl mach nhanh dugc thé hoic khong dugc thé.

R* 1 tt hon nita I
C1-C6 alkyl mach thing hoic C3-C8 alkyl mach nhanh ma c6 thé duoc thé bing halogen, C3-
C7 xycloalkyl ma c6 thé dugc thé bang C1-C4 alkyl, phenyl, C1-C4 alkoxy, hodic mot hodc
nhidu nhém di vong chua no don vong C3-C6 chira mdt nguyén tir oxy hozic mot nguyén tir
luu huynh;

C3-C4 xycloalkyl ma cé thé dugc thé bang halogen, C1-C4 alkyl, halogeno C1-C4 alkyl, hodc
C3-C5 xycloalkyl;

C2-C6 alkenyl ma c6 thé duogc thé bang halogen; hodc

C4-C12 xycloalkyl mach nhanh ma ¢6 thé dugc thé bing C1-C4 alkyl.

R? 14 con t6t hon nita 13 C1-C6 alkyl mach thing hodc C3-C8 alkyl mach nhénh
ma c6 thé duge thé bing halogen, C3-C7 xycloalkyl ma c¢6 thé duoc thé bang C1-C4 alkyl,
phenyl, C1-C4 alkoxy, hodc mdt hodc nhiéu nhém di vong chua no don vong C3-C6 chira mét
nguyén tr oxy hodc mdt nguyén tir ru huynh;

C3-C4 xycloalkyl ma c6 thé dugc thé bang halogen, C1-C4 alkyl, halogeno C1-C4 alkyl, hozc
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C3-C5 xycloalkyl;
(C2-C6 alkenyl ma c6 thé duoc thé bang halogen; hoic
C4-C12 xycloalkyl mach nhénh.

R? van t6t hon nita 14
C1-C4 alkyl mach thing dugc thé bang C3-C7 xycloalkyl;

C3-C6 alkyl mach nhanh ma c6 thé duoc thé bang halogen, C3-C7 xycloalkyl, mdt hodc nhiéu
nhom di vong chua no don vong C3-C6 chira mdt nguyén tir luu huynh, hoac C1-C4 alkoxy;
C3-C4 xycloalkyl ma c6 thé duoc thé bing halogen, C1-C4 alkyl, hodc C3-C5 xycloalkyl;
(C2-C6 alkenyl ma c6 thé duoc thé bing halogen; hoic

C4-C12 «xycloalkyl mach nhanh dugc chon tr bixyclo[1.1.1]pentan-1-yl va
bixyclo[2.2.1]heptan-2-yl.

R’ hon thé van t6t hon nita 1a
C3-C6 alkyl mach nhanh ma c6 thé dugrc thé bang halogen hoiic C3-C5 xycloalkyl;

C3-C4 xycloalkyl ma c6 thé duoc thé bing C1-C4 alkyl; hoic
bixyclo[2.2.1Theptan-2-yl.

R? hon thé van tdt hon nira 1
isopropy! hoiic tert-butyl ma c6 thé duoc thé bang flo hoiic xyclopropyl, hoic
xyclopropyl ma ¢6 thé duogc thé bang metyl.

Trong cong thire (I) va (I), X 14 N hodc CR?, va tdt hon 1a CR.

Trong cong thire (I) va (I”), vi du vé “halogen” duoc thé hién bing R’ bao gbm
céc chit dugc dé cap dén & trén, va tbt hon 14 brom va clo.

Trong cong thirc (T) va ("), vi du v& “C1-C6 alkyl” trong “C1-C6 alkyl duoc thé
hoic khdng dugc thé” duoc thé hién bang R> bao gdm céc chét dugc dé cap dén & trén, t5t hon
14 C1-C4 alkyl, va t6t hon nita 13 metyl.

Viduvé “phén tir thé” trong “C1-C6 alkyl dugc thé hodc khong dugc thé&” duoc
thé hién bing R> bao gdm céc chit dugc dé cap dén & trén.

“C1-C6 alkyl dugc thé hodc khong dugc thé&” duoc thé hién béng R® t5t hon 12
C1-C6 alkyl, tdt hon nita 13 C1-C4 alkyl, va con tdt hon nita 13 metyl.

Trong cong thirc (I) va (I’), vi du vé& “C2-C6 alkenyl” trong “C2-C6 alkenyl
dugc thé hodc khéng dugc thé&” duoc thé hién béng R® bao gém c4c chét dugc dé cép dén &
trén, va tbt hon 13 vinyl va isopropenyl.

Vi du vé “phén tir thé” trong “C2-C6 alkenyl duoc thé hogic khéng dugc thé”
dugc thé hién bang R® bao gdm céc chét dugc d& cap dén & trén.

Trong cong thirc (I) va (I’), “C2-C6 alkenyl duoc thé hoic khéng duogc thé”
dugc thé hién bang R? t6t hon 13 vinyl hoc isopropenyl.

Vi du vé& “C2-C6 alkyny!” trong “C2-C6 alkynyl duoc thé hoiic khong duoc thé”
duoc thé hién bing R> bao gdm céc chit dugc dé cap dén & trén, t5t hon 14 C2-C4 alkynyl, va
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t6t hon nita 14 etynyl hoic propynyl.

S6 luong cia lién két ba trong “C2-C6 alkynyl” tdt hon 14 1, va lién két ba tbt
hon 13 dugc dt gitta nguyén tir cacbon dugc gin véi so @ 7H-pyrolo[2,3-dJpyrimidin va
nguyén tir cacbon lién k& véi nguyén tir cacbon do.

Vi du v& “phéan tir thé” trong “C2-C6 alkynyl duoc thé hoic khong dugc thé”
duoc thé hién béng R bao gém céc chét duoc dé cép dén & trén; va
t5t hon 13
C1-C6 alkyl ma c6 thé dugc thé bing hydroxy,

C3-C7 xycloalkyl ma c6 thé dwoc thé bang hydroxy,

mdt hoic nhidu nhém di vong no don vong C3-C10 chira 1 dén 3 di nguyén tir gidng nhau
hoéc khac nhau dugc chon tir nito, oxy, va luu huynh, hodic |

mdt hodic nhidu nhém di vong chua no don vong hodc da vong C3-C10 ma c6 thé duoc thé
bang C1-C6 alkyl va chira 1 dén 3 di nguyén tir gidng nhau holic khac nhau dugc chon tir nito,
0Xy, va luu huynh.

Vi du cu thé bao gém
hydroxyisopropyl,
hydroxyxyclopentyl,
hydroxyxyclobutyl,
morpholino,
tetrahydropyranyl,

pyrazolyl ma c6 thé duoc thé bang metyl,
imidazo[1,2-b]pyridazinyl,
imidazolyl ma c6 thé duoc thé bang metyl, va
pyridinyl.
“Phn tir thé” 13 t5t hon nita I
C1-C6 alkyl ma c6 thé dugc thé bing hydroxy,
C3-C7 xycloalkyl ma c6 thé dugc thé bing hydroxy,
mot hogic nhidu nhém dj vong no don vong C3-C6 chira 1 dén 3 di nguyén tir giéng nhau hoic
khéc nhau dugce chon tir nito, oxy, va hueu huynh, hodc
mdt hodic nhiéu nhém di vong chua no don vong hodic da vong C3-C10 ma c6 thé duoc thé
bing C1-C6 alkyl va chira 1 dén 3 di nguyén tir giéng nhau hodc khac nhau duoc chon tir nito,
oxy, va luu huynh. -
“Phén tir thé” con t6t hon nita 3
C1-C6 alkyl ma c6 thé dugc thé bing hydroxy,
C3-C7 xycloalkyl ma c6 thé dugc thé bing hydroxy,
mdt hodic nhiéu nhém di vong no don vong C3-C6 chira 1 dén 3 di nguyén tir giéng nhau hodc
khéc nhau duge chon tir nito, oxy, va luu huynh, hodc
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mdt hodc nhiéu nhém di vong chua no don vong C3-C6 ma cd thé dugc thé bﬁng C1-C4 alkyl
va chira 1 dén 3 di nguyén tir gidng nhau hozic khac nhau dugc chon tir nito, oxy, va lua huynh,
“Phén tir thé” vAn t6t hon nita 1
C1-C4 alkyl ma c6 thé duogc thé bang hydroxy,
C3-C5 xycloalkyl ma c6 thé dugc thé bing hydroxy,
mdt hodic nhiéu nhém di vong no don vong C3-C6 chira 1 dén3di nguyén tir giéng nhau hodc
khéc nhau dugc chon tir nito va oxy, hodc
m6t hodc nhidu nhém di vong chua no don vong C3-C6 ma c6 thé duge thé bing metyl va
chira 1 dén 3 nguyén tir nito.
“Phén tir thé” hon thé vén tt hon nita 13
isopropyl ma c6 thé duoc thé bang hydroxy,
C3-C5 xycloalkyl ma c6 thé dugce thé bing hydroxy,
mot hodic nhiéu nhém dj vong no don vong C4-C5 chira 1 dén 3 di nguyén tir gibng nhau hozc
khéc nhau dugc chon tir nito va oxy, hodc
mét hoic nhiu nhém di vong chua no don vong C3-C6 ma c6 thé dugc thé bang metyl va
chira 1 dén 3 nguyén tir nito.
“C2-C6 alkynyl dugc thé hodic khong dugc thé” duoc thé hién bing R® tt hon
14 C2-C4 alkynyl ma c6 thé dugc thé bing
C1-C6 alkyl ma c6 thé duoc thé bang hydroxy,
C3-C7 xycloalkyl ma c6 thé duoc thé bang hydroxy,
mot hodc nhidu nhém di vong no don vong C3-C10 chira 1 dén 3 di nguyén tir gidng nhau
hoc khac nhau dugc chon tr nito, oxy, va luu huynh, hodc
mot hodc nhiéu nhém di vong chua no don vong hodc da vong C3-C10 ma co thé duoc thé
bang C1-C6 alkyl va chira 1 dén 3 di nguyén tir giéng nhau hoiic khac nhau dugc chon tir nito,
0xy, va luu huynh.
\Hducu&ébm)g&m
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“C2-C6 alkynyl duoc thé hoiic khéng duoc thé” duge thé hién bing R 13 bt
hon nita 13 C2-C4 alkynyl ma c6 thé duoc thé bing
C1-C6 alkyl ma c6 thé duoc thé bang hydroxy,
C3-C7 xycloalkyl ma c6 thé duoc thé bing hydroxy,
mét hodc nhidu nhém di vong no don vong C3-C6 chita 1 dén 3 di nguyén tir giéng nhau hoiic
khac nhau dugc chon tir nito, oxy, va luu huynh, hodc
mét hogic nhiéu nhém di vong chira no don vong hoiic da vong C3-C10 ma ¢6 thé dugce thé
bing C1-C6 alkyl va chira 1 dén 3 di nguyén tir giéng nhau hosic khac nhau duoc chon tir nito,
0xy, va luu huynh.
“C2-C6 alkynyl dugc thé holic khong duoc thé” duge thé hién bing R® 14 con
t6t hon nita 13 C2-C4 alkynyl duoc thé bing
C1-C6 alkyl ma c6 thé duoc thé bang hydroxy,
C3-C7 xycloalkyl ma c6 thé dugc thé bing hydroxy,
mét hogc nhiéu nhém di vong no don vong C3-C6 chira 1 dén 3 di nguyén tir gibng nhau hodc
khéc nhau dugc chon tir nito, oxy, va luu huynh, hodc
mot hogic nhiéu nhém di vong chira no don vong C3-C6 ma ¢6 thé durgc thé bang C1-C4 alkyl
va chira 1 dén 3 di nguyén tir gibng nhau hoiic khéc nhau duoc chon tir nito, oxy, va lwu huynh.
“C2-C6 alkynyl duoc thé hodc khong dugc thé” duge thé hién bing R® 13 vin
5t hon nita 13 etynyl hoic propynyl durgc thé bing
C1-C4 alkyl ma c6 thé duorc thé bing hydroxy,
C3-C5 xycloalkyl ma c6 thé dugc thé bang hydroxy,
mdt hodc nhiéu nhém di vong no don vong C3-C6 chira 1 dén 3 di nguyén tir gibng nhau hodc
khéc nhau dugc chon tir nito va oxy, hodc
mdt hodc nhiéu nhém di vong chua no don vong C3-C6 ma co thé dugc thé béng metyl va
chira 1 dén 3 nguyén tir nito.
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“C2-C6 alkynyl duoc thé hoac khong duoc thé” dugc thé hién bang R? hon nita
van tt hon 14 etynyl hogic propynyl duoc thé bing
isopropyl ma c6 thé duoc thé bang hydroxy,

(C3-C5 xycloalkyl ma c6 thé dugc thé bing hydroxy,

mét hodc nhidu nhém di vong no don vong C4-C5 chira 1 dén 3 di nguyén tir gibng nhau hodc
khéc nhau dugc chon tir nito va oxy, hodc

mdt hodc nhiéu nhém di vong chua no don vong C3-C6 ma c6 thé duoc thé bﬁng metyl va
chira 1 &én 3 nguyén tir nito.

Vi du v& “C1-C6 alkoxy” trong “C1-C6 alkoxy duogc thé hoiic khéng dugc thé”
dugc thé hién bang R® bao gém c4c chit dugc dé cép dén & trén, tdt hon 13 C1-C4 alkoxy, va
tdt hon nita 1a methoxy.

Vi du v& “phén tir thé” trong “C1-C6 alkoxy dugc thé hoic khong duoc thé”
duoc thé hién bang R? bao gdm céc chét dugc dé cap dén & trén;

t6t hon 13 mét hodc nhiéu nhém di vong no don vong C3-C10 chira 1 dén 3 di
nguyén tir gidng nhau hoiic khéc nhau dugc chon tir nito, oxy, va hru huynh; va

t6t hon nita 13 mot hosic nhiéu nhém di vong no don vong C3-C6 chita mét
nguyén ttr oxy.

“C1-C6 alkoxy dugc thé hodc khong duge thé” duge thé hién bang R’ 14 C1-C4
alkoxy ma c6 thé duoc thé bang mdt hodic nhiéu nhém di vong no don vong C3-C10 chira 1
dén 3 di nguyén tir gidng nhau hogic khac nhau dugc chon tir nito, oxy, va luu huynh, hodc

C1-C4 alkoxy ma c6 thé duoc thé béng mdt hogic nhiéu nhém dj vong no don
vong C3-C6 chira mdt nguyén tir oxy;

t6t hon nira 1a C1-C4 alkoxy; va

con tdt hon nita 13 methoxy.

Trong cong thie (I) va (I*), vi du vé “phén tir thé” trong “‘amin dugc thé holic
khong dugc th&” duoc thé hién b%mg R’ bao gém céc chét duoc dé cap dén & trén.

Trong cong thirc (I) va ('), the “C6-C14 hydrocacbon thom™ trong “C6-C14
hydrocacbon thom dugc thé hoic khong dugc thé&” duoc thé hién béng R? bao gém céc chét
duoc dé cap dén & trén, va téthon I phenyl.

Vi du vé “phén tir thé” trong “C6-C14 hydrocacbon thom dugc thé hoiic khong
duoc thé” duge thé hién bang R’ bao gdm cac chét dugc dé cap dén & trén.

Trong cong thirc (I) va ('), “C6-C14 hydrocacbon thom dugc thé hodc khong
duoc thé hién bang R? 6t hon 13 phenyl.

7
A

duogc the

Trong cong thirc (I) va (I"), “C3-C10 nhdém di vong no hodc chua no don vong
hodc da vong chira 1 dén 3 di nguyén tir giéng nhau ho#c khac nhau dugc chon tir nito, oxy, va
Iuvu huynh” trong “nhém di vong no hoic chua no don vong hodc da vong C3-C10 dugc thé
hoic khong duoc thé chira 1 dn 3 di nguyén tir gidng nhau hoc khac nhau dugc chon tir nito,
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oxy, va luu huynh” dugc thé hién bang R? t5t hon 14 nhém di vong chwa no don vong C3-C6
chira mét nguyén tir oxy hoic mot nguyén tir lvu huynh, va tt hon nita 13 thienyl hoéc furanyl.

Vi du vé “phin tir thé” trong “nhém di vong no hodic chura no don vong hoic da
vong C3-C10 dugc thé hosic khong duoc thé chira 1 dén 3 di nguyén tir gidng nhau hoic khac
nhau duogc chon tir nito, oxy, va Iuu huynh” duoc thé hién bing R bao gdm cac cht duoc dé
cép dén & trén.

“Nhém di vong no hodic chwra no don vong hoic da vong C3-C10 dugc thé hoic
khong duoc thé chira 1 dén 3 di nguyén tr giéng nhau hogc khac nhau dugc chon tir nito, oxy,
va hru huynh” duoc thé hién bing R’ tdt hon 14 nhém di vong chua no don vong C3-C6 chira
mdt nguyén tir oxy hodc mét nguyén tir ru huynh, va t6t hon nira 13 thienyl hoic furanyl.

R’ téthon 1a
hydro,
halogen,

C1-C6 alkyl duoc thé hoiic khong duoc thé,
C2-C6 alkenyl dugc thé hodc khong dugc thé, hoic
C1-C6 alkoxy dugc thé hoiic khng duoc thé.

R*1a tdt hon nita 1
hydro;
halogen;

C1-C6 alkyl,
C2-C4 alkynyl ma c6 thé duoc thé bing

C1-C6 alkyl ma c6 thé duge thé bing hydroxy,

C3-C7 xycloalkyl ma c6 thé dugc thé bing hydroxy,

mdt hodic nhidu nhém di vong no don vong C3-C6 chira 1 dén 3 di nguyén tir
giéng nhau hodc khac nhau dugc chon tir nito, oxy, va luu huynh, hodc

mdt hofic nhiéu nhém di vong chua no don vong hoéc da vong C3-C10 ma ¢
thé dugc thé bang C1-C6 alkyl va chira 1 dén 3 di nguyén tir gibng nhau hogic khac nhau dugc
chon tir nito, oxy, va huu huynh; hodc
C1-C4 alkoxy ma c6 thé dugc thé bang mét hoic nhiu nhém di vong no don vong C3-C6
chira 1 dén 3 di nguyén tir giéng nhau hodic khac nhau dugc chon ti¥ nito, 0xy, va luu huynh.

- R’lacon tdt hon nita Ia
hydro;
halogen;
C1-C4 alkyl,

(C2-C4 alkynyl ma c6 thé dugc thé bang
C1-C6 alkyl ma c6 thé duoc thé bing hydroxy,
C3-C7 xycloalkyl ma c6 thé dugc thé bing hydroxy,
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mdt hoiic nhiéu nhém di vong no don vong C3-C6 chira 1 dén 3 di nguyén tir
gidng nhau hoic khac nhau duoc chon tir nito, oxy, va luu huynh, hoic

mdt hodc nhiéu nhém di vong chua no don vong hodc da vong C3-C10 ma 6
thé duoc thé bing C1-C6 alkyl va chira 1 dén 3 di nguyén tir gibng nhau hoic khac nhau dugc
chon tir nito, oxy, va luu huynh; hoac
C1-C4 alkoxy.

R® vén 5t hon nita 13
hydro; hodc
(C2-C4 alkynyl dugc thé bing

C1-C6 alkyl ma c6 thé duoc thé bang hydroxy,

C3-C7 xycloalkyl ma c6 thé dugc thé bing hydroxy,

mot hodc nhiéu nhém di vong no don vong C3-C6 chua 1 dén 3 di nguyén tir
gidng nhau hozic khac nhau dugc chon tir nito, oxy, va hru huynh, hoic

mdt hoic nhiéu nhém di vong chua no don vong C3-C6 ma c6 thé duge thé
bang C1-C4 alkyl va chira 1 dén 3 di nguyén tir gidng nhau hogic khéc nhau dugc chon tir nito,
oxy, va luu huynh.

R hon thé van t4t hon nita 1
hydro; hoac
etynyl hoiic propynyl dugc thé bing

C1-C4 alkyl ma c6 thé duoc thé bang hydroxy,

(C3-C5 xycloalkyl ma c6 thé dugc thé bing hydroxy,

mdt hoic nhidu nhém dj vong no don vong C3-C6 chira 1 dén 3 di nguyén tir
giéng nhau hodc khac nhau dugc chon tir nito va oxy, hodc

mot hodc nhiéu nhém di vong chura no don vong C3-C6 ma ¢6 thé dugc thé
bing metyl va chira 1 &n 3 nguyén tir nito.

R? hon nita van t&t hon 13 hydro.

Trong cong thire (I) va (I”), n 14 s6 nguyén tir 0 dén 3, t5t hon 13 0 to 2, t6t hon
nirala 1 hodic 2, va con tdt hon nita 14 1.

Néu n 14 2 hoic 3, R' ¢6 thé giéng nhau hoic khéc nhau, va t6t hon 13 giéng
nhau.

Trong cong thirc (T) va (I), vi tri lién két gitta cAu triic amit v nhém pyrazolyl
tdt hon 14 nhur thé hién trong cong thire (IT) va (I”) dudi day.
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Hon thé nita, néun 13 1, vi trf lién két gita phén tir thé R' va nhom pyrazolyl it
hon 14 nhur duoc thé hién theo cong thirc (VIIT) va (VIII’) dudi ddy.

VIID (VIIT)

Néun1a 1, vi trf lién két gitra phn tir thé R' va nhém pyrazolyl t5t hon nira 13
nhu dugc thé hién theo cong thire (IX) va (IX) dudi day:
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[1] Sang ché d& xult hop chit c6 cong thirc (I) hodic mudi ciia n6:

1
NH, O, —NH
NT X M
L
N N\
R2

trong d6 A 14 pyrazolyl dugc thé véi s6 lvongnR';

R'1a

halogen,

Xyano,

C1-C6 alkyl dugc thé hodc khong dugc thé,

C3-C7 xycloalkyl duoc thé hodic khong duoc thé

C6-C14 hydrocacbon thom dugc thé hoic khong dugc thé, hoic

nhom di vong no hodc chwa no don vong hogc da vong C3-C10 dugce thé hodc khong duoc thé
chira 1 dén 3 di nguyén tir gibng nhau hodic khac nhau dugc chon tir nito, oxy, va luu huynh;
R’ I |

C1-C10 alkyl dugc thé hodc khéng dugc thé,

C3-C7 xycloalkyl duoc thé hozc khéng duoc thé

C2-C6 alkenyl dugc thé hoic khong duoc thé,

C3-C7 xycloalkenyl duoc thé holic khong duoc thé,
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C4-C12 xycloalkyl mach nhénh dugc thé hoic khong duoc thé,

C6-C14 hydrocacbon thom dugc thé hodic khong dugc thé, hoic

nhdém di vong no hodc chua no don vong hodc da vong C3-C10 duoc thé hosic khong durgc thé
chira 1 dén 3 di nguyén tir giéng nhau hoic khac nhau dugc chon tir nito, oxy, va lwu huymh;
Xla

N hodc

CR, trong d6 R’ 1
hydro,
halogen,
Xyano,

C1-C6 alkyl dugc thé hoic khong duoc thé,
(C2-C6 alkenyl dugc thé hoic khong duoc thé,
C2-C6 alkynyl dugc thé hoic khong dugc thé,
C1-C6 alkoxy duogc thé hogic khong duoc thé,
amin dugc thé hojc khong duge thé,
C6-C14 hydrocacbon thom dugc thé hozc khong dugc thé, hoic
nhém di vong chua no don vong hodc da vong C3-C10 dugc thé hoic khong
duoge thé chira 1 dén 3 di nguyén tir gibng nhau hoiic khéc nhau dugc chon tir nito, oxy, va luu
huynh; va
n 13 s6 nguyén tir 0 dén 3,
trong d6 néun 13 2 hoc 3, R c6 thé gibng nhau hoic khac nhau.
[2] Trong cong thirc (I),
A t6t hon 14 pyrazolyl dugc thé véin- R;
R’ t5thon 1A
halogen,
Xyano,
C1-C6 alkyl dugce thé hosic khong dirgc thé,
C3-C7 xycloalkyl dugc thé hoic khong dugc thé,
C6-C14 hydrocacbon thom dugc thé hodic khong dugc thé, hoic
nhém di vong no hodc chura no don vong hodic da vong C3-C10 dugc thé hogic khéng dugc thé
chira1dén 3 di nguyén tir giéng nhau hoéc khac nhau dugc chon tir nito, oxy, va luu huynh;
R? tdthon 12
C1-C10 alkyl dugc thé hodc khong duoc thé,
C3-C7 xycloalkyl dugc thé hoiic khéng duoc thé
(C2-C6 alkenyl dugc thé hodc khong duoc thé, hoic
C4-C12 xycloalkyl mach nhénh dugc thé hoic khéng dugc thé;
X tdthon 1
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N hoac

CR’, trong 36 R’ 13
hydro,
halogen,

C1-C6 alkyl duoc thé hosic khong dugc thé,

C2-C6 alkynyl dugc thé hojc khong dugc thé, hoic

C1-C6 alkoxy duoc thé hoiic khong duoc thé; va
n tot hon 13 s nguyén ctia 1 dén 3,
trong d6 néun 132 hoic 3, R' ¢4 thé gibng nhau hozc khic nhau.

[3] Trong cdng thire (1),
A 13 6t hon niA 13 pyrazolyl dugc thé véi sb lwong n R,
R'1a tdthon nita la
halogen;
Xyano;
C1-C6 alkyl ma c6 thé dugc thé bang halogen hodc C1-C4 alkoxy;
C3-C7 xycloalkyl;
phenyl; hodc
nhém di vong chua no don vong C3-C6 chira mdt nguyén tir oxy hodc mét nguyén tir luu
huynh;
R*1a tét hon nita [
C1-C6 alkyl mach thing hoic C3-C8 alkyl mach nhanh ma c6 thé duoc thé bang halogen, C3-
C7 xycloalkyl ma c6 thé dugc thé bang C1-C4 alkyl, phenyl, C1-C4 alkoxy, hosic mot hoiic
nhiéu nhém di vong chua no don vong C3-C6 chita mdt nguyén tir oxy hosic mot nguyén tir
luu huynh;
C3-C7 xycloalkyl ma c6 thé dugc thé bang halogen, C1-C4 alkyl, halogeno C1-C4 alkyl, hoic
C3-C5 xycloalkyl,
C2-C6 alkenyl ma c6 thé dugc thé bing halogen; hoic
(C4-C12 xycloalkyl mach nhanh ma c6 thé dugc thé bang C1-C4 alkyl;
X 1a tbt hon nita 1a
N hoac
CR?, trong d6 R* 14

hydro;

halogen,

C1-C6 alkyl;

(C2-C4 alkynyl ma c6 thé duoc thé bang

C1-C6 alkyl ma c6 thé duogc thé bang hydroxy,
C3-C7 xycloalkyl ma c6 thé dugc thé bing hydroxy,
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mot hodc nhiéu nhém di vong no don vong C3-C6 chira 1 dén 3 di
nguyén tir giéng nhau hogic khac nhau dugc chon tir nito, oxy, va Iuu huymnh, hodc
mdt hodc nhiéu nhém di vong chua no don vong hoic da vong C3-C10
ma 6 thé dugc thé bang C1-C6 alkyl va chira 1 dén 3 di nguyén tir gibng nhau hoiic khéc nhau
duoc chon tir nito, oxy, va luu huynh; hogc
C1-C4 alkoxy ma c6 thé dugc thé bing mot hodc nhiéu nhém di vong no don
vong C3-C6 chira 1 dén3di nguyén tir giéng nhau ho#c khac nhau dugce chon tr nito, oxy, va
luu huynh; va
n 12 tdt hon nita 14 1 hoic 2,
trong d6néun 13 2, R' c6 thé gibng nhau hoc khic nhau.
Theo mot phuong 4n khéc ciia sang ché, hop chit c6 Formula (I) trong d6
pyrazolyl lién két véi cAu triic amit & vi tri s6 3 13 duoc wu tién. Hon thé nita, phuong 4n wu tién
ciia sang ché ctia hop chét c6 Formula (I) trong d6 pyrazolyl lién két véi cu triic amit & vi tri

s631a
[4] hop chét ¢6 cong thirc (IT) hodc mudi cia no:
1
/( o
/ “NH
—N
O
NH, —NH
(1 1)
N \
L/
N N
L
trong 6 R 14
halogen,
Xyano,

C1-C6 alkyl duoc thé hodc khong dugc thé,
C3-C7 xycloalkyl dugc thé hoic khong duoc thé
C6-C14 hydrocacbon thom dugc thé hoiic khong duoc thé, hoic
nhém di vong no hodc chura no don vong hoéc da vong C3-C10 duge thé hozc khong duoc thé
chira 1 dn 3 di nguyén tir giéng nhau hodic khac nhau dgc chon tir nito, oxy, va luu huynh;
R’1
C1-C10 alkyl dugc thé hodc khong duoc thé,
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C3-C7 xycloalkyl dugc thé hoic khong duoc thé
C2-C6 alkenyl duoc thé hodc khong duoc thé, hodc
C4-C12 xycloalkyl mach nhénh dugc thé hogic khong duoc thé;

Xla

N hodc

CR?, trong d6 R’ 13
hydro,
halogen,

C1-C6 alkyl duoc thé hoic khong duoc thé,
(C2-C6 alkenyl duoc thé hoic khong duoc thé, hodic
C1-C6 alkoxy dugc thé hojic khong duoc thé; va
n 14 s nguyén ctia 1 dén 3,
trong d6 néun 14 2 hoic 3, R' ¢6 thé gidng nhau hozic khac nhau.
Theo séng ché, hop chét c6 cong thic (I) bén trén ciing & cap dén don gian 13

hop chét (II).
[5] Trong cong thitc (II),
R' 13 St hon nita 14
halogen;
Xyano;
C1-C6 alkyl ma c6 thé dugc thé bang halogen hodc C1-C4 alkoxy;
C3-C7 xycloalkyl;

phenyl; hodc
nhém di vong chua no don vong C3-C6 chira mét nguyén tir oxy hodc mét nguyén tir uu
huynh;
R? 1 tdt hon nita 14
C1-C6 alkyl mach thing hodic C3-C8 alkyl mach nhénh ma c6 thé dugc thé bang halogen, C3-
C7 xycloalkyl ma c6 thé dugc thé bang C1-C4 alkyl, phenyl, C1-C4 alkoxy, hodc mot hodc
nhidu nhém di vong chua no don vong C3-C6 chita mét nguyén tir oxy hodic mdt nguyén tir
luu huynh;
C3-C7 xycloalkyl ma c6 thé duoc thé bing halogen, C1-C4 alkyl, halogeno C1-C4 alkyl, hozic
C3-C5 xycloalkyl;
(C2-C6 alkenyl ma c6 thé dugc thé bang halogen; hosic
C4-C12 xycloalkyl mach nhédnh ma c6 thé dugc thé bang C1-C4 alkyl;
X 13 t6t hon nita 12
N hodc
CR’, trong d6 R* 1

hydro;
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halogen;
C1-C6 alkyl;
C2-C4 alkynyl ma c6 thé dugc thé bang
C1-C6 alkyl ma c6 thé dugc thé bing hydroxy,
C3-C7 xycloalkyl mé c6 thé dugc thé bang hydroxy,
mdt hoiic nhidu nhém di vong no don vong C3-C6 chira 1 dén 3 di
nguyén tir gidng nhau hozic khéc nhau dugc chon tir nito, oxy, va luu huynh, hogc
mot hodic nhidu nhém di vong chua no don vong hodc da vong C3-C10
ma c6 thd duoc thé bing C1-C6 alkyl va chira 1 dén 3 di nguyén tir giéng nhau hoic khac nhau
duoc chon tir nito, oxy, va luu huynh; hodc
C1-C4 alkoxy ma c6 thé dugc thé bing mét hodc nhiéu nhém di vong no don
vong C3-C6 chira 1 dén 3 di nguyén tir gidng nhau hogc khac nhau dugc chon tir nito, oxy, va
Iwu huynh; va
n 12 tdt hon nita 14 1 hoge 2,
trong d6 néun1a 2, R' ¢6 thé giéng nhau hozic khéc nhau.
[6] Trong cong thure (D),
R'1a tdt hon nita 1a
halogen;
Xyano;
C1-C6 alkyl ma c6 thé duoc thé bang halogen;
C3-C7 xycloalkyl,
phenyl; hodc
nhém di vong chua no don vong C3-C6 chita mét nguyén tir oxy hodc mét nguyén tir luu
huynh;
R* 14 tét hon nita la
C1-C6 alkyl mach thing hodic C3-C8 alkyl mach nhanh ma c6 thé dugrc thé bang halogen, C3-
C7 xycloalkyl ma c6 thé dugc thé bing C1-C4 alkyl, phenyl, C1-C4 alkoxy, hoic mot hodc
nhiéu nhém di vong chua no don vong C3-C6 chita mot nguyén tir oxy hodic mot nguyén tir
luu huynh;
C3-C7 xycloalkyl ma c6 thé duoc thé bang halogen, C1-C4 alkyl, halogeno C1-C4 alkyl, hogic
C3-C5 xycloalkyl;
C2-C6 alkenyl ma c6 thé dugc thé bang halogen; hodc
C4-C12 xycloalkyl mach nhénh;
X 12 tét hon nita 12
N hoic
CR?, trong A6 R* 1
hydro;
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halogen;
C1-C4 alkyl;
(C2-C4 alkynyl ma c6 thé duoc thé bing
C1-C6 alkyl ma c6 thé duoc thé bing hydroxy,
C3-C7 xycloalkyl ma c6 thé duoc thé bang hydroxy,
mot hodc nhiéu nhém di vong no don vong C3-C6 chira 1 dén 3 di
nguyén tir gibng nhau hozic khac nhau duoc chon tir nito, oxy, va hru huynh, hogic
mdt hodic nhiéu nhém di vong chura no don vong hoic da vong C3-C10
ma c6 thé duoc thé bing C1-C6 alkyl va chira 1 dén 3 di nguyén tir gidng nhau hoiic khéc nhau
duoc chon tir nito, oxy, va lau huynh; hodc
C1-C4 alkoxy; va
n 13 tot hon nita 14 1 hoge 2,
trong @6 néun1a 2, R' c6 thé gibng nhau hoic khac nhau.
[7] Trong cong thuc (II),
R' 12 tot hon nita 1

halogen,

Xyano, hodc

C1-C4 alkyl ma c6 thé duoc thé bang halogen;
R? 13 t5t hon nita 13

C1-C4 alkyl mach thing duoc thé bing C3-C7 xycloalkyl;
(C3-C6 alkyl mach nhanh ma c6 thé durgc thé bang halogen, C3-C7 xycloalkyl, mdt hogic nhiéu
nhém dj vong chira no don vong C3-C6 chira m{t nguyén tir luu huynh, hodc C1-C4 alkoxy;
C3-C7 xycloalkyl ma c6 thé dugc thé bing halogen, C1-C4 alkyl, hodc C3-C5 xycloalkyl;
C2-C6 alkenyl ma c6 thé dugc thé bang halogen; hoic
C4-C12 xycloalkyl mach nhanh dugc chon tr bixyclo[1.1.1]pentan-1-yl va
bixyclo[2.2.1Theptan-2-yl;
X 13 tdt hon nita 1
N hoac
CR?, trong d6 R’ 1a
hydro; hodc
(C2-C4 alkynyl dugc thé bang
C1-C6 alkyl ma c6 thé dugc thé bang hydroxy,
C3-C7 xycloalkyl ma c6 thé duoc thé bang hydroxy,
mot hodc nhidu nhém di vong no don vong C3-C6 chira 1 dén 3 di
nguyén tir giéng nhau hoiic khic nhau duoc chon tir nito, 0xy, va leu huynh, hogc
mot hodc nhiéu nhém di vong chua no don vong C3-C6 ma co thé duoc
thé bing C1-C4 alkyl va chira 1 dén 3 di nguyén tir giéng nhau hoic khéc nhau dugc chon tir
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nito, oxy, va luu huynh; va
n 13 t5t hon nita 14 s nguyén ciia 1.
Mot phwrong 4n wu tién khac ciia sang ché 13
[8] hop chét c6 cong thire (IX) hodc mudi ciia no:

trong d6 R' 13

halogen;

Xyano;

C1-C6 alkyl ma c6 thé dugc thé bang halogen;
C3-C7 xycloalkyl;

phenyl; hodc

nhom di vong chua no don vong C3-C6 chita mt nguyén tir oxy hodc mét nguyén tir luu
huynh;

R*1a

C1-C6 alkyl mach thing hogic C3-C8 alkyl mach nhanh ma c¢6 thé dugc thé bang halogen, C3-
C7 xycloalkyl ma c6 thé dugc thé bang C1-C4 alkyl, phenyl, C1-C4 alkoxy, hodc mét hodc
nhiéu nhém di vong chua no don vong C3-C6 chira mdt nguyén i oxy hodc mot nguyén tir
luu huynh;

C3-C7 xycloalkyl ma c6 thé dugc thé bang halogen, C1-C4 alkyl, halogeno C1-C4 alkyl, hodc
C3-C5 xycloalkyl;

(C2-C6 alkenyl ma c6 thé duoc thé bang halogen; hoic

C4-C12 xycloalkyl mach nhanh;

X1a

N hoic

CR?, trong d6 R’ 13
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C1-C4 akkyl;
(C2-C4 alkynyl ma c6 thé duoc thé bang
C1-C6 alkyl ma c6 thé dugc thé bang hydroxy,
C3-C7 xycloalkyl ma c6 thé dugc thé bang hydroxy,
mdt hojc nhidu nhém di vong no don vong C3-C6 chira 1 dén 3 di
nguyén tir gidng nhau hoiic khac nhau dugc chon tir nito, oxy, va luu huynh, hogic
mdt hodic nhiéu nhém di vong chura no don vong hodc da vong C3-C10
ma ¢6 thé duoc thé bang C1-C6 alkyl va chira 1 dén 3 di nguyén tir gidng nhau hojc khéc nhau
duoc chon tir nito, oxy, va luu huynh; hogc
C1-C4 alkoxy.
Theo séng ché, hop chét ¢ cong thirc (IX) bén trén cling d& cép dén don gian 1a
hop chét (IX).
[9] Trong cong thire (IX),
R' I3 t5t hon nita 1
halogen,
xyano, hodc
C1-C4 alkyl ma c6 thé duoc thé bing halogen;
R*1a tdt hon nita 1
C1-C4 alkyl mach thing dwoc thé bang C3-C7 xycloalkyl;
C3-C6 alkyl mach nhanh ma c6 thé duoc thé bing halogen, C3-C7 xycloalkyl, mdt hodc nhiéu
nhém di vong chira no don vong C3-C6 chira mdt nguyén tr luu huynh, hogc C1-C4 alkoxy;
C3-C7 xycloalkyl ma c6 thé duoc thé bﬁng halogen, C1-C4 alkyl, hodc C3-CS5 xycloalkyl;
C2-C6 alkenyl ma c6 thé duogc thé bang halogen; hozic
C4-C12 xycloalkyl mach nhianh dugc chon tr Dbixyclo[1.1.1]pentan-1-yl va
bixyclo[2.2.1]heptan-2-yl; va
X 12 tdt hon nita 1a
N hodc
CR? trong d6 R’ 13
hydro; hodc
C2-C4 alkynyl ma c6 thé dugc thé bang
C1-C6 alkyl ma c6 thé duoc thé bing hydroxy,
C3-C7 xycloalkyl ma c6 thé dugc thé bing hydroxy,
mdt hodc nhidu nhém di vong no don vong C3-C6 chira 1 dén 3 di
nguyén tir gidng nhau hozc khac nhau dugc chon tir nito, oxy, va luu huynh, hogc
mdt hodic nhiéu nhém di vong chua no don vong C3-C6 ma co thé dugc

-41-



32090

thé bing C1-C4 alkyl va chita 1 dén 3 dj nguyén tir gibng nhau hoic khac nhau dugc chon tir
nito, oxy, va luu huynh.
[10] Trong cong thirc (IX),
R'13 6t hon nita 1
brom,
xyano, hodc
C1-C4 alkyl ma c6 thé dugc thé bang flo;
R”1a tbt hon nita 1
C1-C4 alkyl mach thing duoc thé bang C3-C7 xycloalkyl;
(C3-C6 alkyl mach nhanh ma c6 thé dugc thé bang flo, C3-C7 xycloalkyl, mét hogc nhidu
nhom dj vong chira no don vong C3-C6 chira mdt nguyén tir luu huynh, hodc C1-C4 alkoxy;
C3-C7 xycloalkyl ma c6 thé dugc thé bang flo, C1-C4 alkyl, hodc C3-C5 xycloalkyl;
C2-C6 alkenyl ma co thé dugc thé bﬁng flo; hodc
C4-C12 xycloalkyl mach nhanh dugc chon tr bixyclo[1.1.1]pentan-1-yl va
bixyclo[2.2.1]heptan-2-yl; va
X 1 tdt hon nita 12
N hoac
CR’, trong d6 R’ 13
hydro; hodc
(C2-C4 alkynyl dugc thé bang
C1-C6 alkyl ma c6 thé dugc thé bing hydroxy,
C3-C7 xycloalkyl ma c6 thé dugc thé bing hydroxy,
mot hojic nhidu nhém di vong no don vong C3-C6 chira 1 dén 3 di
nguyén tir giéng nhau hodc khac nhau dugc chon tir nito, oxy, va leu huynh, hodc
mot hodic nhiéu nhém di vong chua no don vong C3-C6 ma c6 thé duoc
thé bing C1-C4 alkyl va chira 1 dén 3 di nguyén tir giéng nhau hoic khéc nhau dugc chon tir
nito, oxy, va luu huynh.
Hon thé nita, theo mot phuong an khéc clia sang ché,
[11] trong cdng thire (IX),
R' 13 6t hon nita 1 halogen hodc C1-C4 alkyl;
R? 12 t6t hon nita 14
(C3-C6 alkyl mach nhanh ma c6 thé dugc thé bing halogen hodc C3-C5 xycloalkyl,
C3-C5 xycloalkyl ma c6 thé dugc thé bang C1-C4 alkyl, hoic
bixyclo[2.2.1]heptan-2-yl; va
X 12 t6t hon nita 13
N hodc
CR’, trong d6 R* 13
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hydro; hodc
etynyl hodic propynyl duoc thé bang

C1-C4 alkyl ma 6 thé dugc thé bang hydroxy,

C3-C5 xycloalkyl ma c6 thé dugc thé bang hydroxy,

mot hodc nhidu nhém di vong no don vong C3-C6 chira 1 dén 3 di
nguyén tir giéng nhau ho#c khac nhau duoc chon tir nito va oxy, hodc

mdt hodic nhiéu nhém di vong chwa no don vong C3-C6 ma co thé dugc
thé bang metyl va chira 1 dén 3 nguyén tir nito.

[12] Trong cong thirc (IX),
R' 13 t6t hon nita 13 brom hoic metyl;
R’ 13 tdt hon nita 1
(C3-C6 alkyl mach nhanh ma c6 thé dugc thé bang flo hodic C3-C5 xycloalkyl, hoic
C3-C5 xycloalkyl ma c6 thé dwoc thé bing metyl; va
X 13 t5t hon nita 1
N hoac
CR’, trong d6 R® 12 hydro.
[13] Trong cong thirc (IX),

R' 13 t6t hon nita 1a metyl;
R*1a ot hon nita 3
isopropyl hodc tert-butyl ma c6 thé duoc thé bang flo hoiic xyclopropyl, hodic
xyclopropyl ma c6 thé duoc thé bing metyl; va
X 13 tbt hon nita 1
N hoédc
CR’, trong d6 R* 1 hydro.
Hon thé nita,
[14] trong cong thire (I), (IT), va (IX) clia sang ché, khi X N,
R' téthon 13
halogen,
Xyano,
C1-C6 alkyl dugc thé hosic khéng dugc thé,
C3-C7 xycloalkyl dugc thé hodic khong dugc thé
C6-C14 hydrocacbon thom dugc thé hodc khong dugc thé, hoic
nhém dj vong no hoic chura no don vong hoic da vong C3-C10 duogc thé hodc khong duoc thé
chira 1 dén 3 di nguyén tir giéng nhau hozic khéc nhau dugc chon tir nito, oxy, va luu huynh; va
R tdt hon 1
C1-C10 alkyl duoc thé hosic khong duoc thé,
C3-C7 xycloalkyl duoc thé hogic khong droc thé,
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C2-C6 alkenyl dugc thé hoic khong dugc thé, hodc
(C4-C12 xycloalkyl mach nhénh durgc thé hoic khéng duogc thé.

Hon thé nita,

[15] trong cong thire (I), (I), va (IX) cia sang ché, khi X 1a CR? (R® nhu duoc
dinh nghia bén trén),
R' tdthon la
halogen,
C1-C6 alkyl duoc thé hoiic khong dugc thé, holic
nhém dj vong no hogic chua no don vong hoc da vong C3-C10 durgc thé hoic khong duoc thé
chira 1 @én 3 di nguyén tir giéng nhau hodc khéc nhau dugc chon tir nito, oxy, va luu huynh; va
R’ téthon I
C1-C10 alkyl dugc thé hodc khéng dugc thé,
C3-C7 xycloalkyl duoc thé hozc khéng duoc thé , hoic
C4-C12 xycloalkyl mach nhéanh dugc thé hodc khong duoc thé.

Vi du cu thé vé hop chét theo sang ché bao gdm, nhung khéng chi gii han 6,
hop chét duoc diéu ché trong cac vi du duoc mé ta sau ddy.

Vi du cu thé duge wu tién cia hop chét (I) nhu sau:
[16]
(1) 4-amino-1-xyclopentyl-N-(5-etyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (hop chét ctia vi du 1);
(2) 4-amino-1-xyclopentyl-N-(5-(furan-2-yl)-1H-pyrazol-3-yl)- 1H-pyrazolo[3,4-d]pyrimidin-
3-carboxamit (hop chét ctia vi du 2); |
(3) 4-amino-1-xyclopentyl-N-(5-(furan-3-yl)-1H-pyrazol-3-yl)- IH-pyrazolo[ 3,4-dJpyrimidin-
3-carboxamit (hgp chét ctia vi du 3);
(4) 4-amino-1-xyclopentyl-N-(5-(thiophen-2-yl)-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hgp chét ciia vi du 4);
(5) 4-amino- 1-xyclopentyl-N-(5-phenyl-1H-pyrazol-3-yl)-1H-pyrazolo[ 3 ,4-dJpyrimidin-3-
carboxamit (hop chét cia vi du 5);
(6) 4-amino-1-xyclopentyl-N-(5-xyclopentyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-
3-carboxamit (hop chét cia vi du 6);
(7) 4-amino-1-xyclopentyl-N-(5-xyclopropyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-
3-carboxamit (hop chét ctia vi du 7);
(8) 4-amino-1-xyclopentyl-N-(3-propyl-1H-pyrazol-5-yl)-1H-pyrazolo[3,4-d[pyrimidin-3-
carboxamit (hop chét ciia vi du 8);
(9) 4-amino-1-xyclopentyl-N-(1,3-dimetyl-1H-pyrazol-5-yl)-1H-pyrazolo[3,4-d]Jpyrimidin-3-
carboxamit (hop chét ciia vi du 9);
(10) 4-amino-1-xyclopentyl-N-(5-isopropyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
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carboxamit (hop chét ciia vi du 10);

(11) 4-amino-1-xyclobutyl-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (hop chét ctia vi dy 11);

(12) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-1-((1-metylxyclopropyl)metyl)-1H-pyrazolo[ 3,4-
dJpyrimidin-3-carboxamit (hop chit cta vi du 12);

(13) 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-1-(2,2 2-trifloethyl)-1H-pyrazolo[3,4-d]pyrimidin-
3-carboxamit (hop chét ctia vi du 13);

(14) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-1-(3,3,3-triflopropyl)-1H-pyrazolo[3,4-
dlpyrimidin-3-carboxamit (hop chét ciia vi du 14);

(15) 4-amino-1-(sec-butyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-dJpyrimidin-3-
carboxamit (hop chét cia vi du 15);

(16) 4-amino-1-(xyclobutylmetyl)-N-(5-metyl-1H-pyrazol-3-y1)-1H-pyrazolo| 3,4-dJpyrimidin-
3-carboxamit (hop chét ciia vi du 16);

(17) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-1-(xyclobutylmetyl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hop chét cia vi du 17);

(18) 4-amino-1-(xyclopropylmetyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hop cht ctia vi du 18);

(19) 4-amino-1-(xyclopentylmetyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hop chét ctia vi dy 19);

(20) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-1-(xyclopentylmetyl)-1H-pyrazolo[ 3 4-
dJpyrimidin-3-carboxamit (hop cht cta vi du 20);

(21) 4-amino-1-isopropyl-N-(5-(triflometyl)-1H-pyrazol-3-y1)-1H-pyrazolo[3,4-d Jpyrimidin-3-
carboxamit (hop chét ctia vi du 21);

(22) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-1-isopropyl-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (hop chét cia vi du 22);

(23) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-1-((1R ,2R)-2-metylxyclohexyl)- 1H-pyrazolo[ 3,4-
dJpyrimidin-3-carboxamit (hop chét ctia vi dy 23);

(24) 4-amino-1-(4,4-dimetylxyclohexyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hop chét ctia vi du 24);

(25) 4-amino-N-(5-bromo-1H-pyrazol-3-y1)-1-(4,4-dimetylxyclohexyl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hop chét ctia vi dy 25);

(26) 4-amino-1-(3,3-dimetylxyclobutyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hop chét ctia vi dy 26);

(27) 4-amino-1-(bixyclo[2.2.1 Theptan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hop chét cta vi du 27);

(28) 4-amino-1-(bixyclo[2.2.1 Jheptan-2-y1)-N-(5-bromo-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hop cht ctia vi du 28);
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(29) 1-(adamantan-2-yl)-4-amino-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-
3-carboxamit (hop chét cta vi du 29);

(30) 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-1<((2S,3R)-2,6,6-trimetylbixyclo[3.1.1]heptan-3-
y1)-1H-pyrazolo[3 4-d]pyrimidin-3-carboxamit (hop chét ctia vi du 30);

(31) 4-amino-1-(3-floprop-1-en-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hop chét ciia vi dy 31);

(32) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-1-xyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (hgp chét cia vi du 32);

(33) 4-amino-1-xyclohexyl-N-(5-(diflometyl)- 1H-pyrazol-3-yl)-1H-pyrazolo[3,4-dJpyrimidin-
3-carboxamit (hop chét ctia vi du 33);

(34) 4-amino-1-(tert-butyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-dJpyrimidin-3-
carboxamit (hop chét cia vi du 34);

(35) 4-amino-N-(5-bromo- 1 H-pyrazol-3-yl)- 1-(tert-butyl)-1H-pyrazolo[3,4-d Jpyrimidin-3-
carboxamit (hgp chét ciia vi du 35);

(36) 4-amino-1-(tert-butyl)-N-(5-(triflometyl)-1H-pyrazol-3-y1)-1H-pyrazolo[ 3,4-dJpyrimidin-
3-carboxamit (hop chét cia vi du 36);

(37) 4-amino-1-(tert-butyl)-N-(5-(furan-2-yl)-1H-pyrazol-3-yl)-1H-pyrazolo[ 3,4-d]pyrimidin-
3-carboxamit (hop chét ctia vi du 37);

(38) 4-amino-1-(tert-butyl)-N-(5-xyano-1H-pyrazol-3-yl)- 1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (hop chét ctia vi du 38);

(39) 4-amino-1-(tert-butyl)-N-(5-etyl-1H-pyrazol-3-yl)-1H-pyrazolo[ 3,4-dJpyrimidin-3-
carboxamit (hop chét cta vi du 39);

(40) 4-amino-1-(tert-butyl)-N-(5-isopropyl-1H-pyrazol-3-yl)-1H-pyrazolo[ 3 ,4-d]pyrimidin-3-
carboxamit (hop chét cua vi du 40);

(41) 4-amino-1-(tert-butyl)-N-(5-xyclopropyl-1H-pyrazol-3-yl)-1H-pyrazolo[ 3,4-d]Jpyrimidin-
3-carboxamit (hop chét ciia vi du 41);

(42) 4-amino-1-(tert-butyl)-N-(5-xyclobutyl-1H-pyrazol-3-yl)-1H-pyrazolo[ 3,4-d]pyrimidin-3-
carboxamit (hop chét ciia vi du 42);

(43) 4-amino-1-(4,4-difloxyclohexyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hop chét ciia vi du 43);

(44) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-1-(4,4-difloxyclohexyl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hop cht cta vi du 44);

(45) 4-amino-7-isopropyl-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[ 2,3-d]pyrimidin-5-
carboxamit (hop chét cta vi du 45);

(46) 4-amino-7-(1-flopropan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hop chét cia vi du 46);

(47) 4-amino-7-(4,4-dimetylxyclohexyl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
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dJpyrimidin-5-carboxamit (hop chét ciia vi du 47);

(48) 4-amino-7-(tert-butyl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hop chét cia vi du 48);

(49) 4-amino-7-(tert-butyl)-N-(5-(furan-2-yl)- 1H—pyrazol—3-y1)-7H—pyrolo[2 3-d]pyrimidin-5-
carboxamit (hop chét ciia vi du 49);

(50) 4-amino-7-(1-flo-2-metylpropan-2-y1)-N-(5-metyl-1 H—pyrazol—3-yl)—7H—pyrolo[2 3-
dJpyrimidin-5-carboxamit (hop chét cia vi du 50);

(51) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ciia vi du 51);

(52) 4-amino-7-(2-xyclopropylpropan-2-y1)-N-(5-metyl- 1H-pyrazol-3-yl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxamit (hop chét caa vi du 52);

(53) 4-amino-7-(1-methoxy-2-metylpropan-2-yl)-N-(5-metyl- 1H-pyrazol-3-yl)-7H-pyrolo[ 2,3~
dJpyrimidin-5-carboxamit (hop chét cia vi du 53);

(54) 4-amino-7-(1-(flometyl)xyclopropyl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ctia vi du 54);

(55) 4-amino-7-(1-(diflometyl)xyclopropyl)-N-(5-metyl- | H-pyrazol-3-yl)- 7H-pyrolo[ 2,3-
d]pyrimidin-5-carboxamit (hop chét ciia vi du 55);

(56) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(2-(thiophen-2-yl)propan-2-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ciia vi du 56);

(57) 4-amino-7-(3,3-difloxyclopentyl)-N-(5-metyl- 1 H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét cia vi du 57);

(58) 4-amino-7-(bixyclo[ 1.1.1]pentan-1-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét cia vi du 58);

(59) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopentyl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxamit (hop chét ctia vi du 59);

(60) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(2-phenylpropan-2-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét cta vi du 60);

(61) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(2,3,3-trimetylbutan-2-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét cta vi du 61);

(62) 4-amino-7-(2,3-dimetylbutan-2-y1)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét cia vi du 62);

(63) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hop chét ctia vi du 63);

(64) 4-amino-7-(tert-butyl)-N-(5-(methoxymetyl)-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ctia vi du 64);

(65) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-7-isopropyl-7H-pyrolo[2,3-d]Jpyrimidin-5-
carboxamit (hop chét ctia vi du 65);
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(66) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-7-(1-flo-2-metylpropan-2-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chit cia vi du 66);

(67) 4-amino-N-(5-bromo-1H-pyrazol-3-y1)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chit cta vi du 67);

(68) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclobutyl)-7H-pyrolo[ 2,3-d]pyrimidin-
5-carboxamit (hop chét ciia vi du 68);

(69) 4-amino-7-xyclobutyl-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hop chét ciia vi du 69);

(70) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(tert-pentyl)- 7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hop chét cia vi du 70);

(71) 4-amino-7-(bixyclo[2.2.1 Theptan-2-y1)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[ 2,3-
dJpyrimidin-5-carboxamit (hop chét cta vi du 71);

(72) 4-amino-7-xyclopentyl-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hop chét ciia vi du 72);

(73) 4-amino-7-(tert-butyl)-6-metyl-N-(3-metyl-1H-pyrazol-5-yl)-7H-pyrolo[2,3-dJpyrimidin-
5-carboxamit (hop chét ctia vi du 73);

(74) 7-([1,1-bi(cyclopropan)]-1-yl)-4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ciia vi du 74);

(75) 4-amino-6-clo-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hgp chét ctia vi du 75);

(76) 4-amino-6-bromo-N-(5-metyl-1H-pyrazol-3-y1)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét cta vi du 76);

(77) 4-amino-6-methoxy-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét ciia vi du 77);

(78) 4-amino-6-clo-7-(1-flo-2-metylpropan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop cht ctia vi du 78);

(79) 4-amino-6-(3-hydroxy-3-metyl-1-butyn-1-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop cht ciia vi du 79);

(80) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-6-(pyridin-3-yletynyl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chit cia vi du 80);

(81) 4-amino-6~((1-hydroxyxyclopentyl)etynyl)-N-(5-metyl-1H-pyrazol-3-y1)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop cht ctia vi du 81);

(82) 4-amino-6-((1-metyl-1H-pyrazol4-yl)etynyl)-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét cia vi du 82);

(83) 4-amino-6-((1-metyl-1H-imidazol-5-yl)etynyl)-N-(5-metyl- 1 H-pyrazol-3-y1)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét ciia vi du 83);

(84) 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-7-(1-metylxyclopropyl)-6-(3-morpholino-1-
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propyn-1-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét cua vi du 84);
(85) 4-amino-6-(3-(1-hydroxyxyclobutyl)-1-propyne)-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hgp cht ciia vi du 85);
(86) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-6-((tetrahydro-2H-pyran-
4-yl)etynyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét ciia vi du 86);
(87) 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-6-((1-metyl- 1H-pyrazol-3-yl)etynyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chit cia vi du 87);
(88) 4-amino-6-(imidazo[ 1,2-b]pyridazin-3-yletynyl)-N-(5-metyl- 1H-pyrazol-3-y1)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét ciia vi du 88);
(89) 4-amino-6-ethoxy-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ciia vi du 89); va
(90) (R)-4-amino-N-(5-metyl-1H-pyrazol-3-y1)-7-(1-metylxyclopropyl)-6-((tetrahydrofuran-2-
ylmethoxy)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét cua vi du 90).

Vi dy dwoc wu tién hon ctia hop chit (I) nhu sau:
[17]
(27) 4-amino-1-(bixyclo[2.2.1 Theptan-2-y1)-N-(5-metyl-1H-pyrazol-3-yl)- 1H-pyrazolo[ 3,4-
dJpyrimidin-3-carboxamit (hop chét ciia vi du 27);
(34) 4-amino-1-(tert-butyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[ 3 ,4-d]pyrimidin-3-
carboxamit (hop chét ctia vi du 34);
(45) 4-amino-7-isopropyl-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hop chét cia vi du 45);
(48) 4-amino-7-(tert-butyl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hop chét ctia vi du 48);
(50) 4-amino-7-(1-flo-2-metylpropan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ciia vi du 50);
(51) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ctia vi du 51);
(52) 4-amino-7-(2-xyclopropylpropan-2-y1)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ciia vi du 52);
(65) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-7-isopropyl-7H-pyrolo[ 2,3-d]pyrimidin-5-
carboxamit (hop chét cia vi du 65);
(68) 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-7-(1-metylxyclobutyl)-7H-pyrolo[2,3-d]pyrimidin-
5-carboxamit (hop chét ctia vi du 68);
(71) 4-amino-7-(bixyclo[2.2.1Theptan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7TH-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chit cta vi du 71);
(72) 4-amino-7-xyclopentyl-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hop chét cia vi du 72);
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(79) 4-amino-6-(3-hydroxy-3-metyl-1-butyn-1-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chat ciia vi du 79);
(80) 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-7-(1-metylxyclopropyl)-6-(pyridin-3-yletynyl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét cia vi du 80);
(81) 4-amino-6-((1-hydroxyxyclopentyl)etynyl)-N-(5-metyl- 1 H-pyrazol-3-y1)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop cht ctia vi du 81);
(82) 4-amino-6-((1-metyl-1H-pyrazol4-yl)etynyl)-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét ctia vi du 82);
(83) 4-amino-6-((1-metyl-1H-imidazol-5-yl)etynyl)-N-(5-metyl- 1H-pyrazol-3-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hgp chét ciia vi du 83);
(84) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-6-(3-morpholino-1-
propyn-1-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét cia vi du 84); va
(85) 4-amino-6-(3-(1-hydroxyxyclobutyl)- 1 -propyne)-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét ciia vi du 85).

Vi du dugc wu tién hon ciia hop chét () nhu sau:
[18]
(34) 4-amino-1-(tert-butyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-dJpyrimidin-3-
carboxamit (hop chét cta vi du 34);
(48) 4-amino-7-(tert-butyl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hop chét ctia vi du 48);
(50) 4-amino-7-(1-flo-2-metylpropan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ciia vi du 50);
(51) 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ctia vi du 51); va
(52) 4-amino-7-(2-xyclopropylpropan-2-yl)-N~(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ctia vi du 52).

Hon thé nita, séng ché dé cap dén ché phim trc ché RET chita hop chét hoic
mudi ciia né theo muc batki trong s c4c muc tir [1] dén [18] 1am thanh phén hoat tinh.

Hon thé nita, séng ché dé cap dén duoc phim chira hop chét hosic mudi clia n6
theo muc bt ki trong s6 cac muc tir [1] dén[18].

Hon thé nita, sang ché d cip dén duoc phim chira hop chét hosic mubi ciia n6
theo muc bét ki trong s6 c4c muc tir [1] dén [18], trong d6 dugc phim ngiin ngira hodc didu tri
bénh ma c6 thé didu tri dugc bing cach irc ché RET.

Hon thé nita, sng ché d& cap dén thubc chéng khébi u chira hop chit hodc mubi
cia né theo muyc bt ki trong sd cac muc tir [1] dén [18].

Hon thé nita, sang ché d& cap dén thudc chéng khéi u chira hop chit hodc mubi
ctia n theo muc bét ki trong sé cac muc tir [1] dén [18], trong d6 thudc chéng khéi u diéu tri
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khéi u 4c tinh c6 ting cwong hoat tinh cia RET.

Hon thé nita, sang ché d& cép dén hop chét hodc mubi ciia n6 theo muc bét ki
trong s cac muc tir [1] dén [18] dé sir dung trong viéc ngin ngira hoic diéu trj khdi u 4c tinh.

Hon thé nita, sang ché d& cap dén hop chit hoic mudi ctia n6 theo muc bat ki
trong s& cac muc tir [1] dén [18] dé sir dyng trong viéc ngin ngira hoiic diéu tri khéi u 4c tinh,
trong d6 khdi u 4c tinh 13 khéi u c6 ting cudng hoat tinh ctia RET.

Hon thé nita, sang ché ciing mo taviéc sir dung ctia hop chit hoic mubi ctia nd
theo muc bét ki trong s6 céc muc tir [1] dén [18] d& diéu ché thude chéng khéi u.

Hon thé nita, séng ché ciing mé taviée st dung cta hop chét hodc mubi cia nd
theo muc bét ki trong s6 cac muc tir [1] dén [18] d& didu ché thubc chéng khéi u, trong d6
thubc chdng khéi u 13 thudc chdng khéi u diéu tri khi u 4c tinh c6 ting cuong hoat tinh clia
RET.

Hon thé nita, sang ché md ta viéc sir dung ciia hop chit hodic mubi ciia né theo
muc bét ki trong sb cac muc tir [1] dén [18] dé diéu ché ché phdm e ché RET.

Hon thé nita, séng ché mo taphwong phap ngin ngira hojic didu trj khéi u 4c tinh,
phuong phap ndy bao gdm viéc sir dung hop chét hoic mudi ciia n theo myc bét ki trong sb
c4c muc tir [1] dén [18] cho dong vat ¢6 vi.

Hon thé nita, sang ché mo tiphuong phap ngin ngira hojic didu tri khdi u 4c tinh,
phuong phép ndy bao gdm viée sir dung hop chit hodc mudi ciia né theo muc bt ki trong sb
cac muc tir [1] dén [18] cho dong vét c6 wi, trong d6 khéi u 4c tinh 13 khéi u c6 ting cuong
hoat tinh cia RET.

Hon thé nita, sang ché mé tiphwong phép e ché RET phuong phap niy bao
gdm viéc sir dung hop chét hodic mudi ciia n6 theo muc bt ki trong s cac muc tir [1] dén [18]
cho dong vat cé vi.

Hon thé nira, sing ché d& cdp dén

[19] hop chét c6 cong thirc (I) hodc mubi ciia né:

A
0 !
NH, NH
N AN \ (17)
L/
N/ N\

trong d6 A 13 pyrazolyl dugc thé véi sb lrong n R';
R'1a
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halogen,

Xyano,

C1-C6 alkyl duoc thé hodc khong dugc thé,

C3-C7 xycloalkyl dugc thé hodc khong duoc thé,

C6-C14 hydrocacbon thom dugc thé hodc khong dugc thé, hodc

nhém di vong no hodc chua no don vong hodc da vong C3-C10 duoc thé hodc khong dugc thé
chira 1 #n3di nguyén t giéng nhau hodc khac nhau dugc chon tir nito, oxy, va luu huynh;
R*1a

C1-C10 alkyl duogc thé hoic khong dugc thé,

C3-C4 xycloalkyl dugc thé hodic khéng duoc thé,

(C2-C6 alkenyl duoc thé hodc khong dugc thé,

(C3-C4 xycloalkenyl dugc thé hodc khong dugc thé,

C4-C12 xycloalkyl mach nhanh dugc thé hodc khong dugce thé,

C6-C14 hydrocacbon thom dugc thé hodc khong dugc thé, hodc

nhém di vong no hoéc chura no don vong hodc da vong C3-C10 dugce thé hoic khoéng duoc thé
chira 1 #n 3 di nguyén tir giéng nhau hoac khac nhau duoc chon tir nito, oxy, va luu huynh;
Xla

N hodc

CR’, trong 6 R’ 14
hydro,
halogen,
Xyano,

C1-C6 alkyl duoc thé hodc khéng dugc thé,

C2-C6 alkenyl dugc thé hoic khong dugc thé,

(C2-C6 alkynyl dugc thé hodic khong duoc thé,

C1-C6 alkoxy duoc thé holic khong dugc thé,

amin dugc thé hodc khéng dugc thé,

C6-C14 hydrocacbon thom dugc thé hodc khéng dugc thé, hodic

nhém di vong chua no don vong hoic da vong C3-C10 duoc thé hoic khong
dugc thé chira 1 dn 3 di nguyén tir gidng nhau hoic khac nhau dugc chon tir nito, oxy, va hru
huynh; va
n 13 s6 nguyén tir 0 dén 3,
trong d6 néun 132 hoic 3, R' ¢6 thé gidng nhau hoc khic nhau,

[20] Trong cong thirc ('),

A tdt hon 14 pyrazolyl duoc thé véin-RY;
R' téthon la
halogen,
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Xyano,
C1-C6 alkyl duroc thé hodic khong dugc thé,

C3-C7 xycloalkyl dugc thé hodc khong dugc thé

C6-C14 hydrocacbon thom dugc thé holic khong dugc thé, hoiic

nhém di vong no hodc chira no don vong hodc da vong C3-C10 duge thé hoc khong dugc thé
chira 1 dén3 di nguyén tr giéng nhau hogc khac nhau dugc chon tir nito, oxy, va lau huynh;

R* t5t hon 13

C1-C10 alkyl duoc thé holc khong dugc thé,

(C3-C4 xycloalkyl dugc thé hoic khong dugc thé,

C2-C6 alkenyl duoc thé hosic khong durgc thé, hodc

C4-C12 xycloalkyl mach nhanh dugc thé hoic khong dugc thé,

X tdthon 12

N hoac

CR®, trong @6 R’ 13
hydro,
halogen,

C1-C6 alkyl duoc thé hoic khong dugc thé,

C2-C6 alkenyl dugc thé hodic khong duoc thé, hodc

C1-C6 alkoxy duoc thé hoiic khong duoc thé; va
n tbt hon 14 s nguyén ciia 1 dén 3,
trong d6 néu n 13 2 hoiic 3, R' ¢6 thé giéng nhau hoiic khac nhau.

[21] Trong cong thire (T’),

A 13 pyrazolyl duoc thé v6i s luong n R';
R' 13 t5t hon nita 1a
halogen;
Xyano;
C1-C6 alkyl ma c6 thé duoc thé bing halogen hozic C1-C4 alkoxy;
C3-C7 xycloalkyl;
phenyl; hodc
nhom di vong chua no don vong C3-C6 chira mdt nguyén tr oxy hodc mét nguyén tir luu
huynh;
R?1a 6t hon nita 1
C1-C6 alkyl mach théng hozc C3-C8 alkyl mach nhanh ma c6 thé duoc thé b%mg halogen, C3-
C7 xycloalkyl ma c6 thé duoc thé bing C1-C4 alkyl, phenyl, C1-C4 alkoxy, hoic mdt hodc
nhidu nhém di vong chwa no don vong C3-C6 chira mdt nguyén tir oxy hodc mdt nguyén tir
luu huynh;
(C3-C4 xycloalkyl ma c6 thé duoc thé bang halogen, C1-C4 alkyl, halogeno C1-C4 alkyl, hozc
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C3-C5 xycloalkyl;
(C2-C6 alkenyl ma c6 thé duoc thé bang halogen; hodc
C4-C12 xycloalky] mach nhanh ma c6 thé dugc thé bang C1-C4 alkyl;
X 13 t8t hon nita 1
N hodc
CR?, trong 36 R’ 13
hydro;
halogen;
C1-C6 alkyl;
C2-C4 alkynyl ma c6 thé duoc thé bang
C1-C6 alkyl ma c6 thé duoc thé bing hydroxy,
C3-C7 xycloalkyl ma c¢6 thé dugc thé bing hydroxy,
mdt hodc nhidu nhém di vong no don vong C3-C6 chira 1 dén 3 di
nguyén tir giéng nhau hoic khic nhau duoc chon tir nito, oxy, va luu huynh, hosic
mdt hodc nhiéu nhém di vong chua no don vong hodc da vong C3-
C10 ma c6 thé dugc thé bing C1-C6 alkyl va chira 1 dén 3 di nguyén tir gidng nhau hozic khéc
nhau duoc chon tir nito, oxy, va luu huynh; hodc
C1-C4 alkoxy ma c6 thé dugc thé bing mét hoic nhiéu nhém di vong no don
vong C3-C6 chira 1 dén 3 di nguyén tir giéng nhau hodc khac nhau duge chon tir nito, oxy, va
luwu huynh; va
n 14 tét hon nita 1a 1 hogc 2,
trong d6néunla2, R' ¢6 thé gibng nhau hoiic khéc nhau.

Theo mdt phwong 4n khac cia sang ché, hop chét c6 cong thirc (I’) trong d6
pyrazolyl lién két v6i cdu trac amit & vi trf thir 3 13 dwoc wu tién. Hon thé nita, phuong 4n dugc
wu tién theo sang ché ctia hop chit ¢ cong thirc (I) trong d6 pyrazolyl lién két v6i chu triic
amit & vi trf thir 3 13

[22] hop chét c6 cong thire () hodic mudi clia né:
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ar)

N -
”\ /x_
N N\
R2
trong d6 R’ 1
halogen,
Xyano,

C1-C6 alkyl durgc thé hozic khong duoc thé,

C3-C7 xycloalkyl duoc thé hoic khong duogc thé

C6-C14 hydrocacbon thom dugc thé hoic khong duge thé, hoidic

nhom di vong no hodc chira no don vong hodc da vong C3-C10 duoc thé hodc khong dugc thé
chtra 1 dén 3 di nguyén tir gidng nhau hoiic khéc nhau dugc chon tir nito, oxy, va luu huynh;
R*1a |

C1-C10 alkyl dugc thé hodc khéng dugc thé,

C3-C4 xycloalkyl duoc thé hoic khong dugc thé,

C2-C6 alkenyl dugc thé hodc khong duoc thé, hodc

(C4-C12 xycloalkyl mach nhanh dugc thé hoic khong dwoc thé;

Xla

N hodc

CR?, trong d6 R* 1a
hydro,
halogen,

C1-C6 alkyl dugc thé hoiic khong dugc thé,
C2-C6 alkynyl dugc thé hodc khong duoc thé, hodc
C1-C6 alkoxy dugc thé hoiic khong dirgc thé; va
n 13 s6 nguyén ciia 1 dén 3,
trong d6 néu n 13 2 hoiic 3, R' c6 thé giéng nhau hoiic khac nhau.
Theo séang ché, hop chét c6 cong thirc (I°) bén trén ciing d& cip dén don gian 1
hop chét (IP).
[23] Trong cong thirc (IT’),
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R' 13 t5t hon nita 13

halogen;

Xyano; v
C1-C6 alkyl ma c6 thé dugc thé bang halogen hoic C1-C4 alkoxy;
C3-C7 xycloalkyl;

phenyl; hodc
nhém di vong chua no don vong C3-C6 chira mdt nguyén tir oxy hodc mdt nguyén tir ru
huynh;
R’ 12 tt hon nita I
C1-C6 alkyl mach thing hoic C3-C8 alkyl mach nhénh ma c6 thé dugc thé bang halogen, C3-
C7 xycloalkyl ma c6 thé dugc thé bang C1-C4 alkyl, phenyl, C1-C4 alkoxy, hosic mét hodic
nhiéu nhém dj vong chwa no don vong C3-C6 chira mdt nguyén tir oxy hosic mét nguyén tir
luu huynh; »
C3-C4 xycloalkyl ma c6 thé duoc thé bang halogen, C1-C4 alkyl, halogeno C1-C4 alkyl, hosic
C3-C5 xycloalkyl;
C2-C6 alkenyl ma c6 thé dugc thé bang halogen; hozic
C4-C12 xycloalkyl mach nhanh ma c6 thé dugc thé bang C1-C4 alkyl,;
X 13 t6t hon nita 13
N hoac
CR’, trong d6 R’ 1a
hydro;
halogen;
C1-C6 alkyl;
C2-C4 alkynyl ma c6 thé duoc thé bang
C1-C6 alkyl ma c6 thé dugc thé bing hydroxy,
C3-C7 xycloalkyl ma c6 thé dugc thé bing hydroxy,
mot hodc nhiéu nhém di vong no don vong C3-C6 chira 1 dén 3 di
nguyén tir gidng nhau hoic khac nhau duoc chon tir nito, oxy, va kra huynh, hoic
mot hodic nhidu nhém di vong chua no don vong hodc da vong C3-C10
ma c6 thé duge thé biang C1-C6 alkyl va chira 1 dén 3 di nguyén tir gidng nhau hogic khéc nhau
duoc chon tir nito, oxy, va luu huynh; hodc
C1-C4 alkoxy ma ¢6 thé dugc thé bang mdt hoic nhiéu nhém di vong no don
vong C3-C6 chira 1 dén 3 di nguyén tir gibng nhau hodc khic nhau dugc chon tir nito, oxy, va
luu huynh; va
nla téthonnirala 1 hoic 2,
trong d6 néun 132, R' c6 thé giéng nhau hoic khac nhau.
[24] Trong cong thirc (IT°),
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R' 12 tdthon nita 1
halogen;
Xyano;
C1-C6 alkyl ma c6 thé dugc thé biang halogen;
C3-C7 xycloalkyl,
phenyl; hodc
nhom di vong chua no don vong C3-C6 chira mft nguyén tir oxy hodc mét nguyén tir luu
huynh;
R*1a tdt hon nita 1a
C1-C6 alkyl mach thing hogic C3-C8 alkyl mach nhéanh ma c6 thé dugc thé bang halogen, C3-
C7 xycloalkyl ma c6 thé duoc thé bing C1-C4 alkyl, phenyl, C1-C4 alkoxy, hofic mot hodc
nhiéu nhém dj vong chua no don vong C3-C6 chira mét nguyén tir oxy hofic mot nguyén tir
luu huynh;
C3-C4 xycloalkyl ma c6 thé dugc thé bing halogen, C1-C4 alkyl, halogeno C1-C4 alkyl, hoic
C3-C5 xycloalkyl;
C2-C6 alkenyl ma c6 thé duoc thé bang halogen; hoic
C4-C12 xycloalkyl mach nhénh; va
X 14 tét hon nira 1a
N hodc
CR’, trong d6 R’ 13
hydro;
halogen;
C1-C4 alkyl,
C2-C4 alkynyl ma c6 thé dugc thé bang
C1-C6 alkyl ma c6 thé duoc thé bang hydroxy;
C3-C7 xycloalkyl ma c6 thé dugc thé bang hydroxy,
mot hodic nhidu nhom di vong no don vong C3-C6 chua 1 dén3 di
nguyén tr giéng nhau hogc khac nhau dugc chon tir nito, oxy, va luu huynh, hodc
mdt hodc nhiéu nhém di vong chua no don vong hodc da vong C3-
C10 ma c6 thé dugc thé bing C1-C6 alkyl va chira 1 dén 3 di nguyén tir giéng nhau hozc khéc
nhau dugc chon tir nito, oxy, va luu huynh; hodc
C1-C4 alkoxy; va
n 1 6t hon nita 14 1 hogc 2,
trong d6 néun 132, R' c6 thé giéng nhau hoic khac nhau.
[25] Trong cong thic (I1°),
R' 14 tét hon nita 1
halogen,
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Xyano, hodc
C1-C4 alkyl ma c6 thé duoc thé bang halogen;
R’ 13 tt hon nita 13
C1-C4 alkyl mach thing duoc thé bing C3-C7 xycloalkyl;
C3-C6 alkyl mach nhéanh ma c6 thé duoc thé bang halogen, C3-C7 xycloalkyl, mot hogc nhiéu
nhom di vong chira no don vong C3-C6 chira mt nguyén tir luu huynh, hodc C1-C4 alkoxy;
(C3-C4 xycloalkyl ma c6 thé duoc thé bing halogen, C1-C4 alkyl, hotic C3-C5 xycloalkyl;
C2-C6 alkenyl ma c6 thé duoc thé bang halogen; hoic
C4-C12 xycloalkyl mach nhanh dugc chon tr bixyclo[1.1.1]pentan-1-yl va
bixyclo[2.2.1]heptan-2-yl;
X 14 tot hon nita 1a
N hoac
CR’, trong 6 R’ 1
hydro; hodc
C2-C4 alkynyl dugc thé bang

C1-C6 alkyl ma c6 thé dugc thé bang hydroxy,

C3-C7 xycloalkyl ma ¢6 thé dugc thé bang hydroxy,

mot hoic nhiéu nhém di vong no don vong C3-C6 chira 1 dén 3 di
nguyeén tir giéng nhau ho#c khic nhau dugc chon tir nito, oxy, va luu huynh, hodc

mot hodic nhiéu nhém di vong chura no don vong C3-C6 ma c6 thé
duge thé biang C1-C4 alkyl va chira 1 dén 3 di nguyén tir giéng nhau hodc khac nhau dugc
chon tir nito, oxy, va luu huynh; va
n 12 tt hon nita 14 s6 nguyén cta 1.

Mot phwong 4n u tién khéc clia sang ché 1a
[26] hop chét c6 cong thirc (IX’) hoic mubi ctia no:
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R’

#
o

:;*‘5"' i\;H
\=n

NHF%‘- ~NH
§

NS i\

I L

N \

trong d6 R 14

halogen;

Xyano;

C1-C6 alkyl ma c6 thé duoc thé bing halogen;

C3-C7 xycloalkyl;

phenyl; hodc

nhém di vong chua no don vong C3-C6 chita mdt nguyén tir oxy hodic mt nguyén tr luu
huynh;

R*1

C1-C6 alkyl mach thing hoic C3-C8 alkyl mach nhanh ma c6 thé duoc thé bang halogen, C3-
C7 xycloalkyl ma ¢ thé dugc thé biang C1-C4 alkyl, phenyl, C1-C4 alkoxy, hoiic mét hoic
nhiéu nhém di vong chua no don vong C3-C6 chira mdt nguyén tir oxy hodc mot nguyén tir

luu huynh;
C3-C4 xycloalkyl ma c6 thé dugc thé bing halogen, C1-C4 alkyl, halogeno C1-C4 alkyl, hodc
C3-C5 xycloalkyl;

C2-C6 alkenyl ma c6 thé duoc thé bang halogen; hodc
C4-C12 xycloalkyl mach nhanh; va

Xla

N hoic

CR’, trong d6 R* 14
hydro;
halogen;
C1-C4 alkyl;

C2-C4 alkynyl ma c6 thé dugc thé bing
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C1-C6 alkyl ma c6 thé duoc thé bang hydroxy,

C3-C7 xycloalkyl ma c6 thé duoc thé bang hydroxy,

mot hogic nhiéu nhém di vong no don vong C3-C6 chira 1 dn 3 di
nguyén tir gibng nhau hozic khéc nhau duoc chon tir nito, oxy, va luu huynh, hoic

mot hogic nhiéu nhém di vong chwa no don vong hodc da vong C3-
C10 ma c6 thé duoc thé bing C1-C6 alkyl va chira 1 dén 3 di nguyén tir gibng nhau hotic khéc
nhau dugc chon tir nito, oxy, va luu huynh; hodc

C1-C4 alkoxy.
Theo sang ché, hop chét ¢6 cong thirc (IX) bén trén ciing d& cap dén don gian

13 hop chét (IX).
[27] Trong cong thirc (IX),
R' 13 tdt hon nita 1 |
halogen,
Xyano, hodc
C1-C4 alkyl ma c6 thé duoc thé bang halogen;
R” 14 tt hon nira 1
C1-C4 alkyl mach théng duogc thé bang C3-C7 xycloalkyl;
C3-C6 alkyl mach nhanh ma c6 thé duge thé bang halogen, C3-C7 xycloalkyl, mét hojic nhidu
nhom di vong chura no don vong C3-C6 chira mdt nguyén tir lvu huynh, hodc C1-C4 alkoxy;
C3-C4 xycloalkyl ma c6 thé duoc thé bang halogen, C1-C4 alkyl, hoic C3-C5 xycloalkyl;
C2-C6 alkenyl ma c6 thé dugc thé bing halogen; hoic
C4-C12 xycloalkyl mach nhinh dugc chon tr bixyclo[1.1.1]pentan-1-yl va
bixyclo[2.2.1]heptan-2-yl; va

X 14 t6t hon nira 1
N hoic
CR’, trong 46 R’ 1a
hydro; hoéc
(C2-C4 alkynyl dugc thé bang

C1-C6 alkyl ma c6 thé dugc thé bang hydroxy,

C3-C7 xycloalkyl ma c6 thé dugc thé bing hydroxy,

mét hoge nhiéu nhém di vong no don vong C3-C6 chira 1 dén 3 di
nguyén tr giéng nhau hoic khac nhau dugc chon tir nito, oxy, va luu huynh, hoic

mdt hodic nhidu nhém di vong chua no don vong C3-C6 ma co thé
duoc thé bing C1-C4 alkyl va chira 1 dén 3 di nguyén tir gibng nhau hodc khac nhau dugc
chon tir nito, oxy, va luu huynh.

[28] Trong cong thire (IX),

R' 13 tdt hon nita 1
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brom,

Xyano, hodc

C1-C4 alkyl ma c6 thé dugc thé bang flo;
R?1a tdt hon nita 14

C1-C4 alkyl mach thing dugc thé bang C3-C7 xycloalkyl;

C3-C6 alkyl mach nhanh ma cé thé dugc thé béng flo, C3-C7 xycloalkyl, m¢t ho#c nhiéu
nhém di vong chua no don vong C3-C6 chira mdt nguyén tr luu huynh, hodc C1-C4 alkoxy;
C3-C4 xycloalkyl ma c6 thé dugc thé bang flo, C1-C4 alkyl, hosic C3-C5 xycloalkyl;

C2-C6 alkenyl ma c6 thé duoc thé béng flo; hodc

C4-C12 xycloalkyl mach nhdnh dugc chon tr bixyclo[1.1.1]pentan-1-yl va
bixyclo[2.2.1]heptan-2-yl; va

X 13 tt hon nira I3
N hodc
CR’, trong d6 R’ 12
hydro; hodc
C2-C4 alkynyl duoc thé bing

C1-C6 alkyl ma c6 thé dugc thé bing hydroxy,

C3-C7 xycloalkyl ma c6 thé dugc thé bang hydroxy,

mdt hodic nhidu nhém di vong no don vong C3-C6 chira 1 dén 3 di
nguyén tir gibng nhau hoic khac nhau duoc chon tir nito, oxy, va lwu huynh, hozc

mdt hoiic nhiéu nhém di vong chwra no don vong C3-C6 ma 6 thé dugce
thé bing C1-C4 alkyl va chita 1 dn 3 di nguyén tir giéng nhau hoic khac nhau dugc chon tir
nito, oxy, va luu huynh.

Hon thé nita, theo mot phwong 4n khéc ciia sang ché,
[29] trong cong thirc (IX”),
R' 13 t6t hon ni¥a 14 halogen hodc C1-C4 alkyl;
R? 1 tbt hon nita 3
C3-C6 alkyl mach nhanh ma c6 thé duoc thé bang halogen hoic C3-C5 xycloalkyl,
(C3-C4 xycloalkyl ma c6 thé duogc thé bing C1-C4 alkyl, hodic
bixyclo[2.2.1]heptan-2-yl; va
X 13 tt hon nira I3
N hodc
CR’, trong d6 R’ 13
hydro; hodc
etynyl hodic propynyl duoc thé bing
C1-C4 alkyl ma c6 thé dugc thé bing hydroxy,
C3-C5 xycloalkyl ma c6 thé dugc thé bing hydroxy,
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mot hoic nhiéu nhém di vong no don vong C3-C6 chira 1 dén 3 di
nguyén tir gidng nhau hozc khac nhau duogc chon tir nito va oxy, hodc

mdt hodic nhidu nhém di vong chua no don vong C3-C6 ma ¢ thé duoc
thé bing metyl va chira 1 dén 3 nguyén tir nito.

[30] Trong cong thirc (IX”),

R’ 13 t6t hon nita 12 brom hodc metyl;
R? 1 t6t hon nita 1
(C3-C6 alkyl mach nhanh ma c6 thé duoc thé bang flo hodc C3-CS xycloalkyl, hoic
(C3-C4 xycloalkyl ma c6 thé duogc thé bang metyl; va

X 13 tdt hon nita 1
N hoidc
CR?, trong d6 R’ 13 hydro.
[31] Trong cong thirc (IX’),
R’ 12 t5t hon nita 13 metyl;
R’ 1 tt hon nita 1a

isopropyl hoic tert-butyl mé c6 thé dugc thé bang flo hoic xyclopropyl, hodc
xyclopropyl ma c6 thé duoc thé bang metyl; va
X 13 tét hon nira 13
N hoic
CR®, trong d6 R® 12 hydro.
Hon thé nira,
[32] trong cong thire ("), (I°), va (IX”) theo séng ché, khi X 1A N,
R’ t5thon 1
halogen,
Xyano,
C1-C6 alkyl durgc thé hozc khong duoc thé,
C3-C7 xycloalkyl dugc thé hogic khong dugc thé
C6-C14 hydrocacbon thom dugc thé hodc khéng dugc thé, hodc
nhém di vong no hodc chura no don vong hodc da vong C3-C10 duge thé hoic khéng dugc thé
chira 1 dén 3 di nguyén tir gibng nhau hodc khéc nhau dugc chon tir nito, oxy, va luu huynh; va
R*t6thon 1
C1-C10 alkyl dugc thé hodic khong dugc thé,
C3-C4 xycloalkyl duoc thé hoic khong duge thé,
C2-C6 alkenyl dugc thé hoac khong dugrc thé, hodc
C4-C12 xycloalkyl mach nhénh dugc thé hoiic khong dugc thé.
Hon thé nira,
[33] trong cong thirc (), ("), va (IX’) theo sang ché, khi X 13 CR® (R’ nhu
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duoc dinh nghia bén trén),
R' t5thon 1
halogen,
C1-C6 alkyl duoc thé hoiic khéng duoc thé, holic
nhom di vong no hodc chura no don vong hodc da vong C3-C10 dugc thé hoic khong dugc thé
chira 1 dén 3 di nguyén tir giéng nhau hozic khac nhau dugc chon tir nito, oxy, va luu huynh; va
R*tdthon 14
C1-C10 alkyl dugc thé hoic khong duoc thé,
C3-C4 xycloalkyl duoc thé hodc khong dugc thé, hotic
C4-C12 xycloalkyl mach nhanh duge thé hodc khong dugc thé.

Vi du cu thé ciia hop chét theo sang ché bao gdm, nhung khong chi gi6i han &,
hop chét dugc didu ché trong vi du duge mé t sau day.

Vi du cu thé duge wu tién ctia hop cht (I”) nhu sau:
[34]
(11) 4-amino-1-xyclobutyl-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d}pyrimidin-3-
carboxamit (hop chét ciia vi du 11);
(12) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-1-((1-metylxyclopropyl)metyl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hgp chét ciia vi du 12);
(13) 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-1-(2,2,2-trifloethyl)-1 H-pyrazolo[3,4-d]pyrimidin-
3-carboxamit (hop chét ciia vi du 13);
(14) 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-1-(3,3,3-triflopropyl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hop chit ctia vi dy 14);
(15) 4-amino-1-(sec-butyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (hop chét cia vi du 15);
(16) 4-amino-1-(xyclobutylmetyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-
3-carboxamit (hop chét ciia vi du 16);
(17) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-1-(xyclobutylmetyl)-1H-pyrazolo[ 3,4-
d]pyrimidin-3-carboxamit (hop chét ciia vi du 17);
(18) 4-amino-1-(xyclopropylmetyl)-N~(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[ 3,4-
dJpyrimidin-3-carboxamit (hop chét ciia vi du 18);
(19) 4-amino-1-(xyclopentylmetyl)-N-(5-metyl- |H-pyrazol-3-yl)- 1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hop cht ctia vi du 19);
(20) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-1-(xyclopentylmetyl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hgp chét ctia vi du 20);
(21) 4-amino-1-isopropyl-N-(5-(triflometyl)-1H-pyrazol-3-y1)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (hop chét cia vi du 21);
(22) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-1-isopropyl-1H-pyrazolo[3,4-d]pyrimidin-3-
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carboxamit (hop cht ctia vi du 22);

(26) 4-amino-1-(3,3-dimetylxyclobutyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[ 3,4-
dJpyrimidin-3-carboxamit (hop chét ciia vi du 26);

(27) 4-amino-1-(bixyclo[2.2.1 Theptan-2-yI)-N-(5-metyl-1H-pyrazol-3-y1)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hop chét ciia vi du 27);

(28) 4-amino-1-(bixyclo[2.2.1Theptan-2-yl)-N~(5-bromo- 1 H-pyrazol-3-yl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hop cht ctia vi du 28);

(29) 1-(adamantan-2-yl)-4-amino-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d]Jpyrimidin-
3-carboxamit (hop chét ciia vi du 29);

(30) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-1-((2S,3R)-2,6,6-trimetylbixyclo[3.1.1 Theptan-3-
y1)-1H-pyrazolo[3,4-dJpyrimidin-3-carboxamit (hop chét ctia vi du 30);

(31) 4-amino-1-(3-floprop-1-en-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hop chét cta vi du 31);

(34) 4-amino-1-(tert-butyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d]Jpyrimidin-3-
carboxamit (hop chét ctia vi du 34);

(35) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-1-(tert-butyl)-1H-pyrazolo[3,4-d]Jpyrimidin-3-
carboxamit (hop chit ciia vi du 35);

(36) 4-amino-1-(tert-butyl)-N-(5-(triflometyl)-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-dJpyrimidin-
3-carboxamit (hop chét ciia vi du 36);

(37) 4-amino-1-(tert-butyl)-N-(5-(furan-2-yl)- 1H-pyrazol-3-yl)- IH-pyrazolo[ 3,4-d]pyrimidin-
3-carboxamit (hop chét ctia vi du 37);

(38) 4-amino-1-(tert-butyl)-N-(5-xyano-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (hop chét ctia vi du 38);

(39) 4-amino-1-(tert-butyl)-N-(5-etyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (hop chét cia vi du 39);

(40) 4-amino-1-(tert-butyl)-N-(5-isopropyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (hop chét cia vi du 40);

(41) 4-amino-1-(tert-butyl)-N-(5-xyclopropyl-1H-pyrazol-3-yl)-1H-pyrazolo[ 3,4-d]pyrimidin-
3-carboxamit (hop chét ctia vi du 41);

(42) 4-amino-1-(tert-butyl)-N-(5-xyclobutyl-1H-pyrazol-3-yl)-1 H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (hop chét ciia vi du 42);

(45) 4-amino-7-isopropyl-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hop chét cia vi du 45);

(46) 4-amino-7-(1-flopropan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hop chét ctia vi du 46);

(48) 4-amino-7-(tert-butyl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hop chét ctia vi du 48);
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(49) 4-amino-7-(tert-butyl)-N-(5-(furan-2-yl)-1H-pyrazol-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hop chét cia vi du 49);

(50) 4-amino-7-(1-flo-2-metylpropan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7TH-pyrolo[ 2,3-
dJpyrimidin-5-carboxamit (hop cht ciia vi du 50);

(51) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop cht ciia vi du 51);

(52) 4-amino-7-(2-xyclopropylpropan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop cht cta vi du 52);

(53) 4-amino-7-(1-methoxy-2-metylpropan-2-y1)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ctia vi du 53);

(54) 4-amino-7-(1-(flometyl)xyclopropyl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ctia vi du 54);

(55) 4-amino-7-(1-(diflometyl)xyclopropyl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxamit (hop chét ciia vi du 55);

(56) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(2-(thiophen-2-yl)propan-2-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét cia vi du 56);

(58) 4-amino-7-(bixyclo[1.1.1]pentan-1-yl)-N-(5-metyl-1H-pyrazol-3-y1)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ctia vi du 58);

(60) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(2-phenylpropan-2-yl))-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hgp chét cia vi du 60);

(61) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(2,3,3-trimetylbutan-2-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hgp chit cta vi du 61);

(62) 4-amino-7-(2,3-dimetylbutan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hgp chét ctia vi du 62);

(63) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-7-(tert-butyl)-7H-pyrolo[2,3-d[pyrimidin-5-
carboxamit (hop chét ctia vi du 63);

(64) 4-amino-7-(tert-butyl)-N-(5-(methoxymetyl)- | H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hgp chét ctia vi du 64);

(65) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hogp chét ctia vi du 65);

(66) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-7-(1-flo-2-metylpropan-2-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ctia vi du 66);

(67) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ctia vi du 67);

(68) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclobutyl)-7H-pyrolo[2,3-d]pyrimidin-
5-carboxamit (hop chét cia vi du 68);

(69) 4-amino-7-xyclobutyl-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
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carboxamit (hop chét ciia vi du 69);

(70) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(tert-pentyl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hgp chét cia vi du 70);

(71) 4-amino-7-(bixyclo[2.2.1 Jheptan-2-y1)-N-(5-metyl-1H-pyrazol-3-yl)-7TH-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hgp chit ciia vi du 71);

(73) 4-amino-7-(tert-butyl)-6-metyl-N-(3-metyl-1H-pyrazol-5-yl)-7H-pyrolo[ 2,3-d]pyrimidin-
5-carboxamit (hop chét ciia vi du 73);

(74) 7-([1,1’-bi(cyclopropan)]-1-yl)-4-amino-N-(5-metyl- 1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ciia vi du 74);

(75) 4-amino-6-clo-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxamit (hop cht ciia vi du 75);

(76) 4-amino-6-bromo-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét cta vi du 76);

(77) 4-amino-6-methoxy-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét ciia vi du 77);

(78) 4-amino-6-clo-7-(1-flo-2-metylpropan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chat ctia vi du 78);

(79) 4-amino-6-(3-hydroxy-3-metyl-1-butyn-1-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét ctia vi du 79);

(80) 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-7-(1-metylxyclopropyl)-6~(pyridin-3-yletynyl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét ctia vi du 80);

(81) 4-amino-6-((1-hydroxyxyclopentyl)etynyl)-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét cia vi du 81);

(82) 4-amino-6-((1-metyl-1H-pyrazol-4-yl)etynyl)-N~(5-metyl-1H-pyrazol-3-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét cta vi du 82);

(83) 4-amino-6-((1-metyl-1H-imidazol-5-yl)etynyl)-N-(5-metyl- 1 H-pyrazol-3-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét ciia vi du 83);

(84) 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-7-(1-metylxyclopropyl)-6~(3-morpholino-1-
propyn-1-y1)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét ciia vi du 84);

(85) 4-amino-6-(3-(1-hydroxyxyclobutyl)-1-propyne)-N-(5-metyl-1H-pyrazol-3-y1)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét ciia vi du 85);

(86) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-6-((tetrahydro-2H-pyran-
4-yl)etynyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét ctia vi du 86);

(87) 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-6-((1-metyl-1H-pyrazol-3-yl)etynyl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop cht ciia vi du 87);

(88) 4-amino-6-(imidazo[ 1,2-b]pyridazin-3-yletynyl)-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chit clia vi du 88);
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(89) 4-amino-6-ethoxy-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét cia vi du 89); va
(90) (R)4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-6-((tetrahydrofuran-2-
yl)methoxy)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hgp chat ctia vi du 90).

Vi du dwoc wu tién hon ciia hop chét (I”) nhu sau:
[35]
(27) 4-amino-1-(bixyclo[2.2.1 ]heptan-2-y1)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit (hop chét ctia vi du 27);
(34) 4-amino-1-(tert-butyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[ 3,4-dJpyrimidin-3-
carboxamit (hop chét ctia vi du 34);
(45) 4-amino-7-isopropyl-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-d]Jpyrimidin-5-
carboxamit (hop chét ciia vi du 45);
(48) 4-amino-7-(tert-butyl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hop chét cia vi du 48);
(50) 4-amino-7-(1-flo-2-metylpropan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hgp chét ctia vi du 50);
(51) 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop cht ctia vi du 51);
(52) 4-amino-7-(2-xyclopropylpropan-2-yl)-N-(5-metyl- 1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét cuia vi du 52);
(65) 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (hop chét ctia vi du 65);
(68) 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-7-(1-metylxyclobutyl)-7H-pyrolo[2,3-d]pyrimidin-
5-carboxamit (hop chét ciia vi du 68);
(71) 4-amino-7-(bixyclo[2.2.1 Jheptan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chit cua vi du 71);
(79) 4-amino-6-(3-hydroxy-3-metyl-1-butyn-1-yl)-N-(5-metyl- 1H-pyrazol-3-y1)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét ctia vi du 79);
(80) 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-7-(1-metylxyclopropyl)-6-(pyridin-3-yletynyl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit (hgp chét ctia vi du 80);
(81) 4-amino-6~((1-hydroxyxyclopentyl)etynyl)-N-(5-metyl-1H-pyrazol-3-y1)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop chét ciia vi du 81);
(82) 4-amino-6-((1-metyl-1H-pyrazol-4-yl)etynyl)-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop cht ctia vi du 82);
(83) 4-amino-6-((1-metyl-1H-imidazol-5-yl)etynyl)-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hgp chét cia vi du 83);
(84) 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-7-(1-metylxyclopropyl)-6-(3-morpholino-1-
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propyn-1-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hgp chét cta vi du 84); va
(85) 4-amino-6-(3-(1-hydroxyxyclobutyl)-1-propyne)-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (hop cht ciia vi du 85).

Vi dy duge vu tién hon ctia hop chét (I”) nhu sau:
[36]
(34) 4-amino-1-(tert-butyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d]Jpyrimidin-3-
carboxamit (hop chét ctia vi du 34);
(48) 4-amino-7-(tert-butyl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2, 3-d]pyr1mldm-5-
carboxamit (hgp chét ctia vi du 48);
(50) 4-amino-7-(1-flo-2-metylpropan-2-y1)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxamit (hop chét ciia vi du 50);
(51) 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hop chét ciia vi du 51); va
(52) 4-amino-7-(2-xyclopropylpropan-2-y1)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit (hgp chét ctia vi du 52).

Hon thé nira, sang ché d& cap dén ché phim wc ché RET chira hop chét hodc
mudi cia né theo muc bét ki trong s cc muc tir [19] dén [36] 1am thanh phén hoat tinh.

Hon thé nita, sng ché d& cap dén duoc phdm chira hop chét hoic mudi ciia n6
theo muc bét ki trong s6 cac muc tir [19] dén [36].

Hon thé nita, sang ché d& cip dén dugc phdm chira hop chét hoic mudi cila n6
theo muc bt ki trong sb cac muc tir [19] dén [36], trong d6 dugc phim ngin ngira hoic diéu tri
bénh ma c6 thé diu tri dugc bing cach e ché RET.

Hon thé nita, sing ché d& cap dén thubc chdng khéi u chira hop chét hosic mudi
cta n6 theo muc bt ki trong sé c4c muc tir [19] dén [36].

Hon thé nita, sang ché d& cap dén thubc chéng khédi u chira hop chat hodc mudi
cta nd theo muc bt ki trong sé cac muc tir [19] dén [36], trong d6 thudc chéng khéi u diéu tri
khdi u 4c tinh c6 ting cudng hoat tinh clia RET.

Hon thé nita, sang ché dé cép dén hop chit hoic mudi ctia n6 theo muc bat ki
trong s6 cac muc tix [19] dén [36] d& sir dung trong viéc ngan ngira hoic diéu tri khdi u 4c tinh.

Hon thé nita, sang ché d& cap dén hop chét hoic mubi ciia né theo muc bét ki
trong sb cac muyc tir [19] dén [36] dé sir dung trong viéc ngin ngira hoiic diéu tri khéi u &c tinh,
trong d6 khéi u 4c tinh 13 khéi u c6 ting cuong hoat tinh ctia RET.

Hon thé nita, séng ché con md ta viée sir dung ciia hop chit hodc mudi ciia n6
theo muc bt ki trong s6 c4c muc tir [19] dén [36] dé didu ché thube chdng khéi u.

Hon thé nita, séng ché mé taviéc sir dung ctia hop chit hoic mudi ctia né theo
muc bét ki trong sb cac muc tir [19] dén [36] dé diéu ché thudc chdng khéi u, trong d6 thube
chéng khéi u 13 thubc diéu tri khéi u 4c tinh ¢6 ting cudng hoat tinh ciia RET.
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Hon thé ni¥a, séng ché mo taviéc sir dung ctia hop chét hosic mubi ctia n6 theo
muc bét ki trong s6 cac muc tir [19] dén [36] dé didu ché ché phim tic ché RET.

Hon thé nita, sng ché mé taphuwong phap ngin ngira hoic diéu tri khdi u 4c tinh,
phuong phép ndy bao gdm viée sir dung hop chit hodc mubi cia né theo myc bét ki trong sb
cac muyc tir [19] dén [36] cho dong vat ¢6 vii.

Hon thé nita, sng ché mo taphwong phap ngin ngira hoic diéu tri khéi u 4c tinh,
phuong phap ndy bao gdm viéc str dung hop chét hoic mudi cia n6 theo muc bat ki trong s6
cac muc tir [19] dén [36] cho dong vat c6 vii, trong d6 khdi u 4c tinh 13 khéi u c6 ting cudng
hoat tinh cia RET.

Hon thé nita, sang ché mé taphuong phép e ché RET phuong phép niy bao
gdm viéc sir dung hop chét hodc mubi ciia né theo muc bt ki trong s6 cac muc tir [19] dén
[36] cho ddng vét ¢ vu.

Tiép theo, phuong phap diéu ché hop chit theo sang ché dugc mé ta.

Hop chét (I) theo sang ché c6 thé dugc didu ché, vi du, bang phwong phép diéu
ché dudi day hoiic phuong phap dugc mé ta trong vi du. Hop chét (I') theo sang ché ciing c¢6
thé duoc diéu ché bang phuong phap gidng phuong phap didu ché hop chét (). Tuy nhién,
phuong phap diéu ché hop chét(l) va (I) khong bi gidi han béi nhimg vi du phan tmg niy.

Suché1
cl Cl :
O Rr2 Nﬂ, (RE1) AN
(P (& [
N ¢ Budc 1
(AA) (88) (CC)
NH;
NH3
[ —— N{%’R:;
kN" N
Bude 3 R?
(DD)

trong d6 L, 1a nhém roi chuyén, va R? va R® nhu duge dinh nghia & trén.
Bude 1

Budc ndy tdng hop hop chit ¢ cong thirc (BB) tir hop chét c6 cong thirc (AA).

Budc 1 duoc thuc hién bing cach sir dung hop cht amino ¢6 cong thirc (RE1)
hodc mudi ctia né véi luong tir 0,5 dén 5 mol, t6t hon 14 tir 0,9 dén 1,5 mol, trén mdi mol ctia
hop chét c6 cong thirc (AA).

Vi du vé bazo bao gém bazo v co, nhu natri hydro cacbonat, natri cacbonat,
kali cacbonat, xeri cacbonat, xeri hydroxit, natri hydrit, va kali hydrit; va cic amin hitu co, nhu
trimetylamin, trietylamin, tripropylamin, diisopropyletylamin, N-metylmorpholin, pyridin, 4-
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(N,N-dimetylamino)pyridin, lutidin, va colidin. Ham hrong bazo ding I tir 1 dén 100 mol, t5t
hon 14 tir 1 dén 10 mol, trén mdi mol ctia hop cht cé cong thirc (AA). Hop chét amino c6 thé
14y tir c4c nha cung cAp trén thi trudng, hodc c6 thé diéu ché bang phuong phap da biét. Hon
thé nita, néu cin, c thé thic ddy phan tmg bing cach thém axit trong sudt phan tmg. Vi dy vé
axit bao gdm axit fomic, axit axetic, axit hydrochloric, axit phosphoric, va twong tu. Him
hrong ctia axit duge st dung 13 tir 1 dén 100 mol, t6t hon 13 tir 1 dén 5 mol, trén mdi mol cia
hop chét c6 cong thirc (AA).

Bét ky dung méi nio ma khong c¢6 anh hudng bét lgi cho phan tmg déu c6 thé
duoc ding 1am dung méi trong phan tmg. Vi du vé dung méi bao gdm ruou (vi du, metanol va
etanol), cac chét hydrocacbon (vi du, benzen, toluen, va xylen), hydrocacbon bi halogen héa (v
du, metylen clorua, cloform, va 1,2-dicloetan), nitril (vi dy, axetonitril), este (vi du,
dimethoxyetan va tetrahydrofuran), dung méi phin cuc khéng ion héa (vi dy, N,N-
dimetylformamit, dimetylsulfoxit, vi hexametylphosphoramit), nudc, va hdn hop ciia né.

Thoi gian phan mg nim trong khoang tir 0,1 dén 100 gid, tdt hon 14 tir 0,5 dén
48 gir. Nhiét d6 phan (g nim trong khoang tir 0 &&n 120°C, tt hon 1 tir 50 dén 120°C.

Hop chét thu dugc cé cong thirc (BB) c6 thé dugc sir dung cho bude tiép theo
din ra ngay sau d6, hodic néu khong, duoc tach ra va tinh ché bing cach sir dung mét sb
phuong phap tinh ché va tach da biét nhu cb dic, ¢d dic trong méi trudng chan khong, tinh ché,
chiét dung moi, tAi két tha, va phép sic ky.

Bugc 2

Budc nay tong hop hop chit ¢6 cong thirc (CC) tir hop chit c6 cong thirc (BB).

Budc 2 duoc the hién bing céch sir dung chét phan tmg halogen héa véi ham
hwong tir 1 dén 10 mol, tdt hon 14 tir 1 dén 5 mol, trén m&i mol ciia hop chét c6 cong thirc (BB).

Vi du v& chit phan tmg halogen héa bao gdm N-iodosucinimit, N-
bromosucinimit, N-closucinimit, i6t, brom, va tuong ty. Dung mo6i ding trong phén ‘mg khong
bi gi6i han cy thé, va bit ky dung méi ndo khong anh hudng bét loi dén phan tmg déu ¢6 thé
duoc st dung. Vi du vé dung moi bao gém toluen, benzen, tetrahydrofuran, 1,4-dioxan,
dimetylformamit, dimetylaxetamit, N-metylpyrolidinon, dimetylsulfoxit, va hén hop ctia né.

Vi du vé& nhém roi chuyén duoc thé hién béng L; bao gém clo, brom, i6t, va
tuong tu.

Nhin chung, nhiét d phén (mg nim trong khoéng tir -78 dén 200°C, tbt hon 13
tir 0 dén 50°C. Thoi gian phéan (g nhin chung nim trong khoang tir 5 phut dén 6 ngay, t5t hon
13 tir 10 phut dén 3 ngay.

Hop chét thu duoc c6 cong thire (CC) c6 thé duoc sir dung trong bude sau, holic
khéng, c6 thé duoc tach va tinh ché bing cic phuong phap tach va tinh ché da biét, nhur c6 dic,
c6 diic trong méi trudng chan khong, tinh ché, chiét dung méi, tai két tia, va phép sic ky.

Budc 3
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Bude nay diu ché hop chit c6 cong thirc (DD) bing cich cho hop chét ¢ cong
thirc (CC) phéan (mg v6i amoniac hodic mudi ciia né. Ham hrgng amoniac hoiic mudi cia no sir
dung trong bude ny nhin chung 14 déng mol dén lvong mol dr trén mdi mol cia hop chét c6
cong thic (CC).

Dung mbi ding trong phan tmg khéng bi gidi han cu thé, va bét ky dung méi
ndo khong anh hudng bét loi dén phan tmg déu ¢6 thé duoc str dung. Vi du v& dung méi bao
gém nudc, metanol, etanol, isopropanol, ruou tert-butyl, tetrahydrofuran, 1,4-dioxan,
dimetylformamit, N-metylpyrolidon, 1,2-dimethoxyetan, dimetylsulfoxit, va hdn hop ctia né.

Nhiét 6 phan (mg nhin chung nim trong khoang tir 0 dén 200°C, tbt hon 13
nhiét d6 phong 1én dén 150°C. Thoi gian phan (mg nhin chung nm trong khoang tir 5 phiit dén
7 ngay, t6t hon 13 30 phut dén 48 gio.

Hop chét thu duoc c6 cong thirc (DD) c6 thé dugc sir dung trong bude sau,
hodc khong, c6 thé duoc tach va tinh ché bang cic phuong phap tich va tinh ché da biét, nhu
0 dac, c6 ddc trong moi truong chéan khong, tinh ché, chiét dung mdi, tai Kkét tia, va phép sic
ky.

R%L, ()

cl Ly or et NH2

NTX R2oH (V) NN NH3 NN
N\ L L

L - N~ N N“TN

NN 'R2 R2

4 Budc 5
EE) FP (G6)

trong d6 mdi L; va L, 1 nhém roi chuyén, va R? nhu duoc dinh nghia bén trén.
Budc 4

Budc niy didu ché hop chét ¢ cong thirc (FF) bing cach sir dung hop chét c6
cong thirc (EE) va hop chét ¢ cong thirc (IIT) hozc (IV).

Khi hop chét c6 cong thirc (IIT) dugc dung lim chét phan ¥mg alkyl hoa, hop
chét c6 cong thirc (FF) c6 thé duogc didu ché vai sy cb mit ciia bazo. Trong cong thire (IIT), L,
13 nhém roi chuyén nhur clo, brom, i6t, este clia axit metansulfonic, hodc este cla axit p-
toluensulfonic axit; va c6 thé 1y trén thi truong, hoiic 6 thé dugc diéu ché bing phuong phap
da biét. Ham luong hop chét c6 cong thire (IIT) duogc sir dung 13 tir 1 dén 10 mol, tt hon 13 tir 1
dén 5 mol, trén mbi mol ctia hop cht c6 cong thirc (EE).

Vi du vé bazo bao gém bazo v6 co, nhur natri hydro cacbonat, natri cacbonat,
kali cacbonat, xeri cacbonat, xeri hydroxit, natri hydrit, va kali hydrit; va amin hitu co, nhu
trimetylamin, trietylamin, tripropylamin, diisopropyletylamin, N-metylmorpholin, pyridin, 4-
(N,N-dimetylamino)pyridin, lutidin, v& colidin. Ham lwong bazo ding 14 tir 1 dn 100 mol, tit
hon 13 tir 2 &n 10 mol, trén mdi mol ctia hop chét c6 cong thirc (EE).
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Vi du v& dung moi bao gdm N,N-dimetylformamit, N,N-dimetylaxetamit,
dimetylsulfoxit, tetrahydrofuran, 1,4-dioxan, N-metylpyrolidin-2-one, axetonitril, va twong tu.
Céc dung méi ndy c6 thé duoc sir dung riéng biét hoic trong hdn hop.

Thoi gian phén mg nim trong khoéng tir 0,1 &&n 100 gid, t5t hon 13 0,5 dén 24
gitr. Nhiét d phan tmg nim trong khoang tir 0°C dén nhiét d6 s6i ciia dung méi, tét hon 13 ir 0
dén 100°C.

Khi hop chit c¢6 cong thirc (IV) dugc ding 1dm chét phan tmg alkyl héa, hop
chét c6 cong thirc (FF) ¢6 thé dugc diéu ché bing Phan tmg Mitsunobu. Nhin chung, budc nay
c6 thé duoc thyc hién bang phuong phap di biét, vi du, phuong phdp duoc boc 1o trong
Chemical Reviews, Vol. 109, p. 2551 (2009). Vi du, budc nay co thé duge thuc hién véi su co
miit ca chét phan tmg Mitsunobu va chét phan tmg phosphin trong dung m6i ma khong giy ra
anh hudng bt 1gi nao cho phan tmg. Nhin chung, budc niy duge thuc hién bang cach sir dung
hop chét c6 cong thirc (IV) v6i luong tir 1 dn 10 mol, t5t hon 1 tir 1 dén 5 mol, trén mdi mol
ciia hop chét c6 cong thirc (EE).

Vi du v& chét phan tmg Mitsunobu bao gdm dietyl azodicarboxylat, diisopropyl
azodicarboxylat, va tvong tw. Him luong chét phan img Mitsunobu dugc sir dung 13 tir 1 dén
10 mol, t6t hon 14 tir 1 dén 5 mol, trén mdi mol ctia hop chét ¢ cong thirc (EE).

Vi du vé chit phan tmg phosphin bao gbm triphenylphosphin va
tributylphosphin. Him hrong chét phan tmg phosphin duoc sir dung 13 tir 1 dén 10 mol, t5t hon
1 tr 1 dén 5 mol, trén m&i mol ctia hop chét ¢6 cong thirc (EE).

Dung mdi dung trong phdn tmg khong bi g101 han, va bt ky dung méi nio
khong 4nh hudng bt loi dén phén tmg déu c6 thé duge sir dung, Vi dy vé dung mbi bao gdm
toluen, benzen, tetrahydrofuran, 14-dioxan, dimetylformamit, dimetylaxetamit, N-
metylpyrolidinon, dimetylsulfoxit, va hdn hop clia né.

Nhiét d phan tmg nhin chung nim trong khoang tir -78 dén 200°C, t6t hon 13
tr 0 dén 50°C. Thoi gian phén tmg nhin chung ndm trong khoang ti 5 phiit én 3 ngay, t6t hon
12 tir 10 phit dén 10 gio.

Hop chét thu dugc c6 cong thirc (FF) c¢6 thé duoc sir dung trong budc sau, hodc
khong, 6 thé duoc tach va tinh ché bing cac phwong phap tach va tinh ché da biét, nhu ¢6 dic,
¢ diic trong moi trudng chén khong, tinh ché, chiét dung méi, tai két tia, va phép sic ky.
Buéce 5

Bude ndy didu ché hop chét c6 cong thitc (GG) bing cach cho hop chét ¢6 cong
thirc (FF) phan tmg v&i amoniac hodc mubi ctia nd. Ham luong amoniac hogc mudi ctia no st
dung trong budc nay nhin chung 13 ding mol dén luong mol du, trén mdi mol ciia hop chét co
cong thire (FF).

Dung moi ding trong phéan tmg khong bi giéi han cu thé, va bét ky dung méi
ndo khong anh hudng bét loi dén phan tmg déu c6 thé duogc str dung. Vi du vé dung mdi bao
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gém nudc, metanol, etanol, isopropanol, rugu tert-butyl, tetrahydrofuran, 1,4-dioxan,
dimetylformamit, 1,2-dimethoxyetan, N-metylpyrolidon, dimetylsulfoxit, va hén hop clia né.

Nhiét d6 phan tmg nhin chung ndm trong khoang tir 0 dén 200°C, t6t hon 13
nhiét 6 phong dén 150°C. Thoi gian phan tmg nhin chung nim trong khoéang tir 5 phit dén 7
ngay, tot hon 13 tir 30 phut dén 24 gio.

Hop chét thu dugc c6 cong thitc (GG) c6 thé duge sir dung trong budc sau,
hodc khong, c6 thé duoc tich va tinh ché bing c4c phuong phép tach va tinh ché d4 biét, nhur
¢d diic, cb dic trong mdi trrdng chin khong, tinh ché, chiét dung méi, tai két tha, va phép sic

ky.

uché3
R&L, () NH
NHy | or L
! 2 i N7 RN
N7 RZOH (V) L N
& = N'N NN )
N™ T} ' y R
QQ) W)

trong d6 mdi L; va L, 1a nhom rdi chuyén, va R? nhu duge dinh nghia bén trén.
Budc 6

Budc ndy diéu ché hop chit c6 cong thirc (WW) bang céch sir dung hop chit c6
cong thirc (QQ) va hop chét ¢6 cong thirc (IIT) hoic (IV).

Khi hop chit c6 cong thirc (1) duoc ding 1am chét phan tmg alkyl hoa, hop
chét ¢ cong thirc (WW) ¢ thé duge didu ché véi sy c6 mit ctia bazo. Trong cong thic (III),
L, 14 nhém 101 chuyén nhu clo, brom, i6t, este ciia axit metansulfonic, hogic este clia axit p-
toluensulfonic axit; va c6 thé liy trén thi truomg, hodic c6 thé dugc diéu ché bang phuong phap
da biét. Ham luong ciia hop chét c6 cong thire (III) dugc sir dung 1 tir 1 dén 10 mol, t6t hon 13
tir 1 dén 5 mol, trén mdi mol ctia hop chit c6 cong thirc (QQ).

Vi du v& bazo bao g?)m bazo v0 co, nhu natri hydro cacbonat, natri cacbonat,
kali cacbonat, xeri cacbonat, xeri hydroxit, natri hydrit, va kali hydrit; va cac amin hitu co, nhu
trimetylamin, trietylamin, tripropylamin, diisopropyletylamin, N-metylmorpholin, pyridin, 4-
(N,N-dimetylamino)pyridin, lutidin, v colidin. Him lwong bazo ding 14 tir 1 dén 100 mol, t6t
hon 13 tir 2 dén 10 mol, trén m&i mol ciia hop chét c6 cong thirc (QQ). Vi du vé dung méi bao
gdm N,N-dimetylformamit, N,N-dimetylaxetamit, dimetylsulfoxit, tetrahydrofuran, 1,4-dioxan,
N-metylpyrolidin-2-one, axetonitril, va trong tr. Cac dung mdi niy cé thé dugc sir dung riéng
biét hoic trong hdn hop.

Thoi gian phan tmg nim trong khoang tir 0,1 @&én 100 gio, tdt hon 13 0,5 dén 24
gidr. Nhiét d6 phan ¢mg nim trong khoang tir 0°C dén nhiét d6 s6i cia dung méi, tot hon 13 tir 0
dén 100°C.
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Khi hop chit c6 cong thirc (IV) duoc ding 1am chét phén tmg alkyl héa, hop
chét c6 cong thirc (WW) c6 thé duge diéu ché bing phan tmg Mitsunobu. Nhin chung, budc
ndy c6 thé dugc thuce hién bing phuong phép di biét, vi du, phuong phap duge boc 16 trong
Chemical Reviews, Vol. 109, p. 2551 (2009). Vi dy, bude nay ¢ thé dwoc thye hién véi sy ¢d
miit cia cht phén tmg Mitsunobu va chit phan tmg phosphin trong dung méi ma khong giy
anh huong bét loi cho phan tmg. Bude nay nhin chung duoc thuc hién bang céch st dung hop
chét c6 cong thire (IV) véi luong tir 1 ¢én 10 mol, t5t hon 13 tir 1 dén 5 mol, trén mdi mol clia
hop chét c6 cong thirc (QQ).

Vi du vé chit phan tmg Mitsunobu bao gdm dietyl azodicarboxylat, diisopropyl
azodicarboxylat, va turong tir. Him Irong chét phan tmg Mitsunobu duoc sir dung 13 tir 1 dén
10 mol, t6t hon 13 tir 1 dén 5 mol, trén mdi mol ciia hop chét c6 cong thirc (QQ). Vi du vé chat
phan tmg phosphin bao gdm triphenylphosphin va tributylphosphin. Ham hrong chét phan tmg
phosphin duoc st dung 14 tir 1 dén 10 mol, t5t hon 14 tir 1 dén 5 mol, trén m&i mol ctia hop chét
c6 cong thirc (QQ).

Dung méi ding trong phan g khong bi gidi han cu thé, va bét ky dung méi
ndo khong anh hudng bt loi dén phan tmg déu ¢6 thé duogc sir dung. Vi du vé dung médi bao
gém toluen, benzen, tetrahydrofuran, 14-dioxan, dimetylformamit, dimetylaxetamit, N-
metylpyrolidinon, dimetylsulfoxit, va hdn hop ciia né.

Nhiét d6 phan tmg nhin chung nim trong khoang tir -78 dén 200°C, t6t hon 13
tir 0 dén 50°C. Thoi gian phén g nhin chung nim trong khoang tir 5 phuit dén 3 ngay, tot hon
14 tir 10 phat dn 10 gio.

Hop chét thu duoc c6 cong thirc (WW) c6 thé duge str dung trong bude sau,
hodic khéng, c6 thé dugc tach va tinh ché bing cac phuong phép tach va tinh ché da biét, nhur
0 dac, c6 ddc trong moi trudng chan khong, tinh ché, chiét dung moi, tai Kkét tia, va phép sic
ky.

iéuché 4
NHy NH2 - cooH
N7 phﬁn N N
X X
N/ N - - N N ,
'RZ R
3udc 7

trong d6 L, 14 nhém roi chuyén, va R* va X nhur duoc dinh nghia & trén.
Bude 7

Bude nay didu ché hop chit c6 cdng thirc (JT) bang cach cho hop chét c6 cong
thrc (HH) phan Gng trong mdi trudng cacbon monoxit voi sy ¢ mét cliia rugu bing cach sir
dung, vi dy, kim loai chuyén tiép va bazo tlly y trong dung mdi ma khong gy anh huéng bét
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loi cho phén img.

Hop chét c6 cong thirc (HH) c6 thé dugc didu ché bing phwong phap diéu ché
trong budc 1 dén 3, bude 4 va 5, hoiic bude 6 ciia sang ché.

Trong budc ndy, 4p suét ciia cachon monoxit nhin chung 13 tir 1 atm dén 10 atm,
tdt hon 14 tir 1 atm dén 7 atm.

Ham hrong cta rugu st dung tir 1 dén lugng mol du, t6t hon 14 tr 1 dén 200
mol, trén mdi mol ciia hop chét c6 cong thirc (HH). Vi du vé ruou bao gém metanol, etanol,
propanol, isopropyl alcohol, diethylaminoetanol, isobutanol, 4-(2-hydroxyethyl)morpholine, 3-
morpholinopropanol, diethylaminopropanol, va twong tu.

Vi du vé chit xdc tac kim loai chuyén tiép c6 thé sir dung trong budc niy bao
gdbm chit xic tic paladum (vi dy  phic chit paladum axetat,
tris(benzylideneaxeton)dipaladium, bis(triphenylphosphin)paladium(Il) diclorua, phirc chét
1,1-bis(diphenylphosphino)ferocen-paladium(Il)  diclorua-diclometan, paladium trén nén
cacbon, v.v..). Trong trudng hop cén thiét, phdi tir (vi dy, triphenylphosphin, xantphos, tri-tert-
butylphosphin, v.v..) dugc thém vao. Ham lugng cua chit xtic tac kim loai dich chuyén da
dang phu thudc vo loai chit xuc tac. Vi du, ham hrong ciia chét xtic tac kim loai dich chuyén
duoge st dung nhin chung 13 tir 0,0001 dén 1 mol, t&t hon 14 0,001 dén 0,5 mol, trén mdi mol
cta hop chét ¢6 cong thirc (HH). Ham lwong ctia phéi tir duoc sir dung nhin chung 13 0,000 1
dn 4 mol, t5t hon 12 0,01 dén 2 mol, trén mdi mol ctia hop cht c6 cong thirc (HH).

Hon nifa, bazo c6 thé thém véo trong subt qua trinh phan tmg néu can thiét. Vi
dy vé& bazo bao gdm bazo hitu co, nhur trietylamin, diisopropyletylamin, pyridin, lutidin, colidin,
4-dimetylaminopyridin, N-metylmorpholin, kali tert-butyrat, natri tert-butyrat, natri methoxit,
natri ethoxit, liti hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit, va
butyllithi; va bazo vo co, nhu natri hydro cacbonat, natri cacbonat, kali cacbonat, xeri cacbonat,
natri hydroxit, va natri hydrit. Him lrong bazo duoc st dung nhin chung 13 0,1 dén 50 mol, t5t
ho6n 13 1 dén 20 mol, trén mbi mol ctia hop chét c6 cong thirc (HH).

Dung méi ding trong phan tmg khong bi gi6i han cu thé, va bt ky dung méi
nao khong anh huong bét lgi dén phan tmg déu c6 thé duoge st dung. Vi du vé& dung méi bao
gdm hydrocacbon (vi du, benzen, toluen, va xXylen), nitril (vi du, axetonitril), este (vi du,
dimethoxyetan, tetrahydrofuran, va 1,4-dioxan), ruou (vi dy, metanol va etanol), dung moi
phan cyc khong ion hoéa (vi dy, dimetylformamit, dimetylaxetamit, N-metylpyrolidinon,
dimetylsulfoxit, va hexametylphosphoramit), mréc, va hén hop ciia né. Thoi gian phan tmg
nim trong khoang tir 0,1 dén 100 gio, t5t hon 13 0,5 dén 24 gi¢. Nhiét d6 phan tmg 12 0°C dén
200°C, t5t hon 13 0 dén 150°C.

Khi hdn hop c6 dang este tirong duong véi ruou dugc sir dung va hop chét axit
carboxylic (JJ) thu dwoc sau phan tmg ndy, thi phan tmg thiyy phan c6 thé duoc thuc hién dé
chuyén héa hdn hop thanh hop chét ¢6 cong thire (JT). Qua trinh thiyy phan dugc thyc hién
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bing cich st dung bazo. Vi du vé bazo bao gdbm bazo hiu co, nhu dietylamin,
diisopropylamin, kali tert-butyrat, natri tert-butyrat, natri methoxit, natri ethoxit, liti
hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit, va butyllithium; va bazo v
co, nhy natri hydro cacbonat, natri cacbonat, kali cacbonat, xeri cacbonat, natri hydroxit, kali
hydroxit, liti hydroxit, va canxi hydroxit.

Dung mbi ding trong phan tmg khong bi gidi han cu thé, va bt ky dung méi
nao khong anh hudng bét loi dén phan tmg déu c6 thé dugc sir dung. Vi du vé dung moi bao
gdm hydrocacbon (vi dy, benzen, toluen, v xylen), nitril (vi dy, axetonitril), este (vi dy,
dimethoxyetan, tetrahydrofuran, va 1,4-dioxan), ruou (vi du, metanol va etanol), dung méi
phian cyc khong ion hdéa (vi dy, dimetylformamit, dimetylaxetamit, N-metylpyrolidinon,
dimetylsulfoxit, v hexametylphosphoramit), nuéc, va hén hgp clia nd.

Thoi gian phéan tmg nim trong khoang tir 0,1 dén 100 gid, tt hon 12.0,5 dén 24
gi. Nhiét 6 phéan {mg nim trong khoang tir 0°C dén nhiét d¢ sbi ctia dung méi, tt hon 13 0
dén 150°C.

Hop chét thu duge c6 cong thirc (JT) c6 thé dugc sir dung trong budc sau, hotic
khong, c6 thé duoc tach va tinh ché bang cac phuong phép tach va tinh ché da biét, nhur c6 dic,
¢ dic trong méi trudng chan khong, tinh ché, chiét dung méi, tai két tia, va phép séc ky.

€5

NHs3 Ly NHy NH; g NHz g
N \ )\,L S A NJ\T&‘ 3
(- { (D& R

Rz Budc 8 R?
GG KK LL MM

trong d6 L; 13 nhém 1oi chuyén; E 13 este, xyano, hojic axit carboxylic twong dwong, nhu
carboxamit; Z 12 halogen; va R? va R’ nhu dugc dinh nghia & trén.
Bu6c8

Budc ndy diéu ché din xuét este hotic dAn xudt xyano ¢6 cong thirc (KK) bang
c4ch cho phén tmg v6i hop chét c6 cong thirc (GG), trong mdi trudng cacbon monoxit véi sy
¢6 mit ciia ruou, hodc béng cach sir dung hop cht Xyano, nhu df‘)ng xyanit hodc k&€m xyanit,
bing cach sir dung, vi du, chét xéic tic kim loai dich chuyén va bazo tly ¥ trong dung méi ma
khong gy anh hudng bat loi cho phan tmg.

Hop chét ¢6 cong thitc (GG) c6 thé dugc diéu ché bing phuong phap diéu ché
trong bude 1 dén 3, budc 4 va 5 cia sang ché.

Trong phuong phép didu ché din xuft este, &p suit clia cacbon monoxit nhin
chung [a tir 1 atm dén 10 atm, t5t hon 13 1 atm dén 7 atm. Ham leong ciia nrou dugc ding lam
chét phan tmg 12 tir 1 dén Iwong mol du, tdt hon 13 1 d&n 200 mol, trén mdi mol ctia hop chét
¢6 cong thic (GG). Vi du clia ruou bao gdm metanol, etanol, propanol, rrgu isopropyl,
diethylaminoetanol, isobutanol, 4-(2-hydroxyethyl)morpholine, = 3-morpholinopropanol,
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diethylaminopropanol, va tuong tu.

Trong phuong phép diéu ché din xut xyano, vi du v& hop chét xyano dugc
dﬁmgﬁnldﬁ&phﬁlﬁngbw)g&n&ﬁmgxymﬁ@k&n&qmnmtﬁqkhnyMymumm,véungtu
Ham hrong ctia hop chit xyano duge dimg 1am ché phim nhin chung 13 1 dén 100 mol, t6t hon
12 tir 1 dn 10 mol, trén mdi mol ciia hop cht ¢ cong thirc (GG).

Vi du ctia chit xtc tac kim loai chuyén tiép c6 thé sir dung trong budc ndy dé
didu ché din xuét este va din xult xyano bao gdm chét xtic tic paladium (vi dy, paladium
axetat, tetrakis triphenylphosphin paladium, tris(benzylideneaxeton)dipaladium, phirc chét
bis(triphenylphosphin)paladium(I) diclorua, 1,1-bis(diphenylphosphino)ferocen-paladium(l)
diclorua-diclometan, paladium trén nén cacbon, vv.). Khi can thiét, phéi tr (vi du,
triphenylphosphin, xantphos, tri-tert-butylphosphin, v.v..) dugc thém vao. Ham luong ctia chét
xtic tac kim loai dich chuyén khéc nhau phy thudc vao loai chét xdc tac. Vi dy, ham hrong clia
chét xtic tic kim loai dich chuyén dugce sir dung nhin chung 1a 0,0001 dén 1 mol, tot hon 1a
0,001 dén 0,5 mol, trén mdi mol ciia hop chét ¢ cong thirc (GG). Ham lugng clia phéi tir dugc
sir dung nhin chung 12 0,000 1 d&n 4 mol, tt hon 13 0,01 dén 2 mol, trén m3i mol ctia hop cht
¢6 cong thie (GG).

Hon nita, bazo c6 thé duoc thém véo trong subt phan tmg trén khi cén thiét. Vi
du vé& bazo bao gbm bazo hitu co, nhu trietylamin, diisopropyletylamin, pyridin, lutidin, colidin,
4-dimetylaminopyridin, N-metylmorpholin, kali tert-butyrat, natri tert-butyrat, natri methoxit,
natri ethoxit, liti hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit, va
butyllithi; va bazo vo co, nhu natri hydro cacbonat, natri cacbonat, kali cacbonat, xeri cacbonat,
natri hydroxit, va natri hydrit. Ham lugng bazo dugc sir dung nhin chung 14 0,1 dén 50 mol, tbt
hon 12 1 dén 20 mol, trén m&i mol ciia hop chét c6 cong thic (GG).

Dung mdi ding trong phén tmg khong bi giéi han cu thé, va bat ky dung moi
ndo khong anh hudng bét loi dén phén tmg du c6 thé duoc sir dung, Vi du vé dung méi bao
gdm hydrocacbon (vi du, benzen, toluen, va xylen), nitril (vi dy, axetonitril), este (vi dy,
dimethoxyetan, tetrahydrofuran, a 1,4-dioxan), rugu (vi dy, metanol va etanol), dung méi phén
cuc khong ion héa (vi dy, dimetylformamit, dimetylaxetamit, N-metylpyrolidinon,
dimetylsulfoxit, v hexametylphosphoramit), nuéc, va hon hop cia nd. Thoi gian phan tmg
ndm trong khoang tir 0,1 dén 100 gid, tdt hon 13 0,5 dén 24 gid. Nhiét d6 phan tmg 14 0°C dén
200°C, tbt hon 12 0 dén 150°C. Hop chét thu dugc 6 cong thirc (KK) c6 thé dugc sit dung
trong budc sau, hodc khong, co thé duoc tach va tinh ché bing cc phuong phép tach va tinh
ché da biét, nhu ¢6 dic, ¢o dic trong moi trudng chan khong, tinh ché, chiét dung méi, tai két
tita, va phép sic ky.

Budc 9

Budc nay didu ché hop chit halogen (LL) bing céch cho hop chét ¢6 cong thirc

(KK) phén tmg v&i hop chét halogen héa.
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Budc ndy nhin chung duoc thuc hién bang cch sir dung chét phan tmg bi
halogen héa véi luong tir 1 dén 10 mol, t5t hon 13 tir 1 dén 5 mol, trén m&i mol ciia hop chét c6
cong thire (KK).

Vi du v& chit phan tmg halogen héa bao gdm 1-clometyl-4-flo-1,4-
diazoniabixyclo[2.2.2]octan  bis(tetrafloborat), N-iodosucinimit, N-bromosucinimit, N-
closucinimit, iot, brom, va tuong ty. Dung mdi ding trong phén tng khong bi giéi han cu thé,
v bét ki dung méi ndo khong anh hurdng bt loi dén phan tmg déu c6 thé duogc st dung, Vi du
vé dung moi bao gém diclometan, cloform, toluen, benzen, tetrahydrofuran, 1,4-dioxan,
dimetylformamit, dimetylaxetamit, N-metylpyrolidinon, dimetylsulfoxit, va hon hop ctia nd.

Viduvé halogen dugc thé hién la Z bao gém flo, clo, brom, iot, va trong tur.

Nhiét d6 phan g nhin chung nim trong khoéng tir -78 dén 200°C, tt hon 12 0
dén 50°C. Thoi gian phan tmg nhin chung nim trong khoang tir 5 phit dén 6 ngay, tot hon 13
10 phiit dén 3 ngay.

Hop chét thu dugc ¢6 cong thirc (LL) c6 thé dugrc sir dung trong budc sau, hoic
khong, c6 thé dugc tach va tinh ché bang céc phuong phap téch va tinh ché da biét, nhur co dic,
¢ dic trong méi trudng chin khong, tinh ché, chiét dung moi, tai két tiia, va phép sic ky.

Hon thé nira, khi yéu céu, E c6 thé duoc chuyén héa thanh E khac, béng
phuong phép da biét, nhu thity phan hogic dung mdi phan. Vi dy, xyano c6 thé duoc chuyén dbi
thanh carboxamit nh thity phan, va xyano hodc carboxamit c6 thé dugc chuyén dbi thanh este
nh¢d dung moéi phan.

Budce 10

Bude ndy diéu ché hop chét c6 cong thirc (MM) bang cach cho hop chét c6
cong thirc (LL) tham gia vao phan img ghép c6 din xuét borat, dn xuét axit boric, din xuét tin,
din xuét axetylen, hodc din xuét alkoxit ma c6 R® bing céch st dung, vi du, kim loai chuyén
tiép va bazo tly ¥ trong dung moi khong giy dnh hudng bét lgi cho phén tmg.

Ham luong cia din xudt borat, din xudt axit boric, ddn xuét tin, din xuét
axetylen, hodc dAn xuét alkoxit ma ¢6 R® dugc sir dung 13 1 dén 100 mol, t5t hon 13 1 dén 20
mol. Vi du v& chét xtic tic kim loai chuyén tiép c6 thé sir dung trong budc ndy bao gdm chét
xGc tic paladium (vi dy, paladium axetat, tetrakis triphenylphosphin paladium,
tris(benzylideneaxeton)dipaladium, bis(triphenylphosphin)paladium(I) diclorua, phirc chét
1,1-bis(diphenylphosphino)ferocen-paladium(Il) diclorua-diclometan, v.v..). Khi can thiét, phéi
tr (vi du, triphenylphosphin, xantphos, 2-dixyclohexylphosphino-2’,4’,6’-triisopropylbiphenyl,
2-dixyclohexylphosphino-2’,6’-dimethoxybiphenyl, trixyclohexylphosphine, tri-tert-
butylphosphin, v.v..) dugc thém vao. Vi du vé ddng xuc tac bao gdm ddng iot, ddng bromua,
va ddng clorua. Ham hrong ctia chit xic tic kim loai dich chuyén khac nhau phu thudc vao
loai chit xuc tac. Vi dy, him luong cia chét xtic tac kim loai dich chuyén duoc st dung nhin
chung 12 0,0001 dén 1 mol, t5t hon 13 0,001 dén 0,5 mol, trén mdi mol ciia hgp chit c6 cong
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thire (LL). Khi cén thibt, chét xtic tic kim loai chuyén tiép c6 thé dugc sir dung trong hdn hop.
Ham luong ctia phéi tir dugc st dung nhin chung 13 0,0001 dén 4 mol, tSt hon 13 0,01 dén 2
mol, trén mdi mol ciia hop chét ¢6 cong thirc (LL).

Hon nita, bazo ¢ thé dugc thém vao trong sudt phan g trén khi can thiét. Vi
du vé& bazo bao gdm bazo hitu co, nhu trietylamin, diisopropyletylamin, pyridin, lutidin, colidin,
4-dimetylaminopyridin, N-metylmorpholin, kali tert-butyrat, natri tert-butyrat, natri methoxit,
natri ethoxit, liti hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit, va
butyllithi; va bazo v co, nhu natri hydro cacbonat, natri cacbonat, kali cacbonat, xeri cacbonat,
kali phosphate, natri hydroxit, va natri hydrit. Ham luong bazo dugc sir dung nhin chung tir 0,1
dén 50 mol, t6t hon 1 1 &&n 20 mol, trén mbi mol ciia hop chét c6 cong thirc (LL).

Dung méi ding trong phan g khdng bi gi6i han cy thé, va bét ky dung méi
ndo khong anh hudng bét loi dén phan tmg déu c6 thé duge sir dung. Vi du vé& dung méi bao
gém hydrocacbon (vi dy, benzen, toluen, va xylen), nitril (vi dy, axetonitril), este (vi du,
dimethoxyetan, tetrahydrofuran, va 1,4-dioxan), ruou (vi dy, metanol, etanol, va etylen glycol),
dung mdi phdn cyc khong ion hdéa (vi du, dimetylformamit, dimetylaxetamit, N-
metylpyrolidinon, dimetylsulfoxit, va hexametylphosphoramit), nuéc, va hén hop ciia n.

Thoi gian phan tmg ndm trong khoang tir 0,1 &&n 100 gioy, t5t hon 13 0,5 dén 24
gi®y. Nhiét d6 phén tmg nim trong khoang tir 0°C dén nhiét d6 s6i clia dung mdi, t6t hon 13 0
dén 160°C. Hon thé nita, phan tmg c6 thé duoc thue hién trong khi bao vé phit hgp hop chit co
cong thirc (LL) bing nhém béo vé, nhu Boc (tert-butoxycarbonyl), va sau dé c6 thé loai bd
nhom bao vé.

Hop chét thu duogc c6 cong thirc (MM) c6 thé dugc sir dung trong budc sau,
hoic khong, c6 thé duogc tach va tinh ché bang cic phuong phap tich va tinh ché da biét, nhu
¢0 dac, co dic trong mdi treong chén khong, tinh ché, chiét dung moi, tAi két tia, va phép sic

hé6
NH; E N:—fzo OH
Ni N RZ —— N\ R
N/ N 1 "\N/ N
R R2
MM NN

trong d6 E, R, va R’ nhu dugc dinh nghia & trén.
Buée 11

Budc ndy diéu ché hop chét axit carboxylic ¢6 cong thirc (NN) bang cach thity
phén hop chét c6 cong thirc (MM).

Qua trinh thity phan dugc thye hién bing cach sir dung bazo hojc axit. Vi dy vé
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bazo bao gdm bazo hitu co, nhu dietylamin, diisopropylamin, kali tert-butyrat, natri tert-butyrat,
natri methoxit, natri ethoxit, liti hexametyldisilazit, natri hexametyldisilazit, kali
hexametyldisilazit, va butyllithi; va bazo v co, nhu natri hydro cacbonat, natri cacbonat, kali
cacbonat, xeri cacbonat, natri hydroxit, kali hydroxit, liti hydroxit, va canxi hydroxit. Vi du vé
axit bao gdm axit hydrocloric, axit sulfirric, axit phosphoric, va twong ty.

Dung mdi ding trong phén tmg khong bi gidi han cy thé, va bét ky dung méi
ndo khong anh hudng bét loi dén phan tmg déu co thé duge st dung. Vi du vé dung mdi bao
gdbm hydrocacbon (vi duy, benzen, toluen, va xylen), nitril (vi dy, axetonitril), este (vi dy,
dimethoxyetan, tetrahydrofuran, va 1,4-dioxan), rugu (vi du, metanol, etanol, va etylen glycol),
dung méi phdn cyc khong ion héa (vi dy, dimetylformamit, dimetylaxetamit, N-
metylpyrolidinon, dimetylsulfoxit, v hexametylphosphoramit), nuéc, va hon hop ctia nd.

Thoi gian phan tmg nim trong khoang tir 0,1 én 100 gioy, t6t hon 13 0,5 dén 24
gi®r. Nhiét d6 phan img ndm trong khoang tir 0°C dén nhiét d6 s6i ctia dung méi, tot hon 13 0
dén 160°C.

Hop chét thu dugc cé cong thirc (NN) ¢6 thé duogc sir dung trong budc sau,
hoiic khong, c6 thé duoc tach va tinh ché bing cic phurong phép tich va tinh ché da biét, nhur
¢ dac, co dac trong méi trudng chan khong, tinh ché, chiét dung moi, tai Kkét tha, va phép Sac

ky.

ché7
0
NH2  cooH ’ N/"" M) NH, N/A
2
(AN L J X
N" N N/ N
R? 12 R?

W) 0

trong d6 A, R?, va X nhu dwgc dinh nghia & trén.
Budc 12

Budce ndy didu ché hop chit ¢ cong thire (I) bang céch thurc hién phén (mg amit
héa st dung hop chét ¢ cong thirc (JJ) va hop chét ¢ cong thirc (VII). Bude nay duge thyc
hién véi sy ¢4 mit cia chét 1am ngung tu hodic chét hoat héa phi hop 1am chét phan tmg amit
héa, bing cach sir dung hop chét ¢ cong thirc (VII) véi lwong tir 0,5 d&n 10 mol, tbt hon 14 1
dén 3 mol, trén m&i mol ciia hop chét c6 cong thirc (J7).

Dung méi ding trong phan tmg khong bi giéi han cu thé, va bat ky dung moi
ndo khong anh hudng bét loi dén phan tmg déu ¢6 thé duogc sir dung. Vi du vé dung méi bao
gém isopropanol, rugu tert-butyl, toluen, benzen, metylene clorua, cloform, tetrahydrofuran,
1,4-dioxan, dimetylformamit, dimetylaxetamit, N-metylpyrolidinon, dimetylsulfoxit, axetonitril,
va hdén hop cia né.
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Nhiét d6 phan mg nhin chung nim trong khoang tir -78 dén 200°C, t5t hon 14 0
dén 100°C. Thoi gian phan tmg nhin chung nim trong khoang tir 5 phit dén 7 ngay, t6t hon 13
5 phut dén 3 ngay, tdt hon nita 14 5 phat d¢én 1 ngay.

Vi du vé chét 1am ngung tu va chét hoat ha bao gdm diphenylphosphoryl azit,
N,N’-dixyclohexylcarbodiimit, mudi benzotriazol-1-yloxy-trisdimetylaminophosphonium, 4-
(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-metylmorpholinium clorua, 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit, hdn hop 1-etyl-3-(3-dimetylaminopropyl)carbodiimit va 1-
hydroxybenzotriazol,  2-cloro-1,3-dimetylimidazolinium  clorua, (dimetylamino)-N,N-
dimetyl(3H-[1,2,3]triazolo[4,5-b]pyridin-3-yloxy)methaniminium  hexaflorophosphat, 1,1-
carbonyldiimidazol, amit axit N-hydroxysuccinic, va tirong tu.

Hon nita, bazo ¢6 thé dugc thém vao trong sudt phan tmg trén khi cén thiét. Vi
du vé& bazo bao gdm bazo hitu co, nhur trietylamin, diisopropyletylamin, pyridin, lutidin, colidin,
4-dimetylaminopyridin, kali tert-butyrat, natri tert-butyrat, natri methoxit, natri ethoxit, liti
hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit, diazabixycloundecen,
diazabixyclononen, va butyllithi; va bazo v6 co, nhu natri hydro cacbonat, natri cacbonat, kali
cacbonat, xeri cacbonat, natri hydroxit, va natri hydrit. Him luong ctia bazo dugc thém vaola 1
dén 100 mol, t5t hon 1 tir 1 dén 10 mol, trén mdi mol ciia hop chét ¢6 cong thirc (J7).

Sau khi hoan thanh qu trinh phan tmg, c6 thé thém bazo, nhu dung dich natri
hydroxit, vao dé thuc hién qué trinh xtr Iy tiép theo.

Hop chét thu dugc c6 cong thitc (I) ¢6 thé dugc tach va tinh ché bang cac
phuong phép tach va tinh ché da biét, nhur c6 diic, ¢b dic trong moi trrdng chan khéng, tinh
ché, chiét dung méi, tai két tia, va phép séc ky.

O
NH, Ly s A NH, / A
Q N (VI N
bi \’x N \ "‘X H
Ni N\ m =N
Rz 3 N ‘R2

trong d6 L, 13 nhém rdi chuyén, va A, R?, va X nhu dwoc dinh nghia & trén.
Bude 13

Budc nay didu ché hop chét c6 cong thirc (I) bang cach phan tmg hop chét ¢6
cong thirc (HH) véi sy ¢d miét ciia hop chét (VII) trong méi trudng cacbon monoxit bang cach
str dung, vi du, kim loai chuyén tip v bazo tlly y trong dung mdi ma khong gy énh hudng
bét loi cho phan tmg.

Trong budc ndy, 4p sut ciia cacbon monoxit1a 1 atm dén 10 atm, t6t hon 13 1
atm dén 7 atm.
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Vi du v& chét xuc tac kim loai chuyén tiép c¢6 thé sir dung trong budc ndy bao
gdm chét xic tac paladium (vi dy, paladium axetat, tris(dibenzylideneaxeton)dipaladium,
bis(triphenylphosphin)paladium(Il) ~ diclorua, phic  1,1-bis(diphenylphosphino)ferocen-
paladium(IT) diclorua-diclorometan, paladium trén nén cacbon, v.v..). Khi cin thiét, phéi tir (vi
du, triphenylphosphin, xantphos, tri-tert-butylphosphin, v.v..) dugc thém vao. Ham lugng cua
cht xuc tac kim loai dich chuyén khac nhau phu thudc vao loai chit xtic tac. Vi dy, ham luong
ctia chit xtic tac kim loai dich chuyén duge st dung nhin chung 12 0,0001 dén 1 mol, t6t hon 12
0,001 dén 0,5 mol, trén mdi mol ctia hop chét c6 cong thirc (HH). Ham lugng cua phi tir duge
sir dung nhin chung 1 0,000 1 d&én 4 mol, 8t hon 1 0,01 dén 2 mol, trén mdi mol ctia hop chét
c6 cdng thirc (HH).

Hon nita, bazo ¢6 thé duge thém vao trong sudt phan tng trén khi can thiét. Vi
du v& bazo bao gdm bazo hitu co, nhu trietylamin, diisopropyletylamin, pyridin, lutidin, colidin,
4-dimetylaminopyridin, N-metylmorpholin, kali tert-butyrat, natri tert-butyrat, natri methoxit,
natri ethoxit, liti hexametyldisilazit, natri hexametyldisilazit, 1,8-diazabixyclo[5.4.0Jundec-7-
ene, kali hexametyldisilazit, va butyllithi; va bazo v0 co, nhu natri hydro cacbonat, natri
cacbonat, kali cacbonat, xeri cacbonat, natri hydroxit, va natri hydrit. Ham lugng bazo ding
nhin chung 12 tix 0,1 dén 50 mol, tt hon 1a 1 dén 20 mol, trén mi mol clia hop chét c6 cong
thirc (HH).

Dung méi ding trong phan tmg khéng bi gioi han cu thé, va bit ky dung moi
nao khong anh hudng bét loi dén phan img déu 6 thé duoc sir dung. Vi du vé dung mdi bao
gdm hydrocacbon (vi du, benzen, toluen, va xylen), nitril (vi du, axetonitril), este (vi dy,
dimethoxyetan, tetrahydrofuran, va 1,4-dioxan), ruou (vi du, metanol va etanol), dung moi
phan cyc khong ion héa (vi dy, dimetylformamit, dimetylaxetamit, N-metylpyrolidinon,
dimetylsulfoxit, va hexametylphosphoramit), nuéc, va hén hop ctia n6. Thoi gian phan tmg
n3m trong khong tir 0,1 dén 100 gio, tt hon 13 0,5 dén 24 giv. Nhiét d6 phan tmg 14 0°C dén
250°C, tdt hon 13 0 dén 200°C.

Hop chét thu duoc ¢6 cong thirc (I) c6 thé duge tich va tinh ché bang cac
phuong phép tach va tinh ché d3 biét, nhu c6 dic, co dic trong moi trudng chin khong, tinh
ché, chiét dung méi, tai két tia, va phép sicky.

-hé9
o] A O
NH, N/ NH» N/ A
SN H SN H
N'K Nese o '\EL Vg3

P P

NT N NN,
R2 14 R?
(RR) (SS)

trong d6 A, R?, va R® nhur duoc dinh nghia & trén,
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Buéc nay didu ché hop chét c6 cong thirc (SS) bing céch cho hop chit cé cong
thirc (RR) tham gia vao phan tmg ghép c6 dAn xuét borat, dan xuét axit boric, dAn xuét tin, hogic
dAn xuét axetylen ma c6 R? bang cach sir dung, vi dy, kim loai chuyén tiép va bazo tlty y trong
dung mdi ma khong gay anh hudng bét 1gi cho phan ing,

Ham luong ctia din xuét borat, din xuét axit boric, din xuét tin, hoic din xuét
axetylen ma co R® duoc str dung 13 1 dén 100 mol, t6t hon 14 1 dén 20 mol. Vi dy vé chét xtc
tac kim loai chuyén tiép c6 thé sir dyng trong budc ndy bao gdm chit xtc tAc paladium (vi dy,
paladium axetat, tetrakis triphenylphosphin paladium, tris(benzylideneaxeton)dipaladium,
bis(triphenylphosphin)paladium(Il) ~ diclorua, phuc 1,1-bis(diphenylphosphino)ferocen-
paladium(Il) diclorua-diclorometan, v.v..). Khi cn thiét, phdi tir (vi du, triphenylphosphin,
xantphos, 2-dixyclohexylphosphin-2,4”,6’-triisopropylbiphenyl,  2-dixyclohexylphosphin-
2’,6’-dimethoxybiphenyl, trixyclohexylphosphin, tri-tert-butylphosphin, v.v..) dugce thém vao.
Vi du v& ddng xiic tAc bao gdm ddng iot, ddng bromua, vi dong clorua. Him lugng clia chét
xuc tac kim loai dich chuyén khac nhau phy thudc vao loai chét xtic tac. Vi dy, ham luong ciia
chét xuc tac kim loai dich chuyén dugc sir dung nhin chung 13 0,0001 dén 1 mol, 5t hon 13
0,001 dn 0,5 mol, trén mdi mol ciia hop chét co cong thirc (RR). Khi can thiét, chét xtic tac
kim loai chuyén tiép c6 thé dugc sir dung trong hdn hop. Ham lugng clia phéi tir duoc st dung
nhin chung 13 0,000 1 dén 4 mol, t6t hon 13 0,01 dn 2 mol, trén mbi mol ctia hop chit c6 cong
thirc (RR).

Hon nita, bazo c6 thé duogc thém vao trong sudt phan tmg trén khi can thiét. Vi
du v& bazo bao gdm bazo hitu co, nhur trietylamin, diisopropyletylamin, pyridin, lutidin, colidin,
4-dimetylaminopyridin, N-metylmorpholin, kali tert-butyrat, natri tert-butyrat, natri methoxit,
natri ethoxit, liti hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit, va
butyllithi; va bazo v6 co, nhu natri hydro cacbonat, natri cacbonat, kali cacbonat, xeri cacbonat,
kali phosphate, natri hydroxit, va natri hydrit. Him lugng bazo dugc str dung nhin chung 14 0,1
dén 50 mol, tét hon 12 1 dn 20 mol, trén mdi mol ciia hop chét c6 cong thirc (RR).

Dung mbi dimg trong phén tmg khong bi giéi han cy thé, va bét ky dung moi
ndo khong anh hudng bét loi dén phan tmg déu c6 thé dugc sir dung. Vi du vé dung méi bao
gém hydrocacbon (vi dy, benzen, toluen, va xylen), nitril (vi dy, axetonitril), este (vi dy,
dimethoxyetan, tetrahydrofuran, va 1,4-dioxan), rugu (vi dy, metanol, etanol, va etylen glycol),
dung mo6i phdn cyc khong ion hdéa (vi du, dimetylformamit, dimetylaxetamit, N-
metylpyrolidinon, dimetylsulfoxit, va hexametylphosphoramit), nu6c, va hén hop ctia né.

Thoi gian phan (mg nim trong khoang tir 0,1 dén 100 gio, ot hon 12 0,5 dén 24
gidr. Nhiét do phan tmg nim trong khoéng tir 0°C dén nhiét d9 i clia dung mdi, t5t hon 12 0
dén 160°C.

[0386]
Hop chét thu dugc c6 cdng thirc (SS) c6 thé dugc tach va tinh ché bang cac
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phuong phép tach va tinh ché da biét, nhw c6 dic, c6 dic trong moi truong chan khong, tinh
ché, chiét dung méi, tai két tha, va phép sac ky.

Khi hop chét theo sang ché ¢6 chét ddng phan, nhu déng phén quang hoc, ddng
phan 1ap thé, dong phén regioisomer, va ddng phan quay, hdn hop cia ddng phan bt ky déu
bao gdm trong pham vi cta sang ché. Vi duy, khi hop chét theo sang ché ¢6 chit dong phan
quang hoc, cht ddng phén quang hoc dugc tich ra khéi hdn hop raxemic ciing bao gbm trong
pham vi cia séng ché. Mdi trong sb céc chit dong phén ndy c6 thé thu dugc 1am hop chét don
bang c4c phuong phap tdng hop va tach da biét (vi du, co dic, chiét dung méi, phép séc ky cot,
tinh ché lai, v.v..).

Hop chét hoic mudi ctia n6 theo sang ché c6 thé & dang tinh thé. Hon hop da
hinh va tinh thé don nm trong pham vi cic hop chét hoic mudi clia n6 theo sang ché. Tinh thé
ndy c6 thé dugc diéu ché bang cach tinh ché theo phuong phép tinh ché d biét per se trong linh
vuc. Hop chit hodic mudi ciia n6 theo sang ché co thé & dang solvat (vi du, hydrat) hodc & dang
khong solvat. B4t ky dang ndo néu trén déu bao gdm trong pham vi c4c hop chét hozc mudi
ctia n6 theo sang ché. Hop chét duoc d4nh d4u bang chit dong vi (vi du, *H, *H, "C, *C, S,
127 v.v.) ciing bao gdm trong pham vi hop chét hoic mudi ciia n6 theo sang ché.

Tién chét cia hop chit hodc mudi ciia né theo sang ché @& céip dén hop chit ma
c6 thé dugc chuyén dbi thanh hop chét hodc mudi clia né theo séng ché nh¢r phan tmg véi
enzim, axit trong da day, hodc twong ty, dudi diéu kién sinh ly hoc in vivo, i.e., hop chit ma c6
th duoc chuyén ddi thanh hop chét hosic mudi ciia n6 theo sang ché nhd qué trinh oxy hoa do
enzim, qua trinh khir, thity phén, hodc trong tir; hodc hop chit ma c6 thé duoc chuyén dbi
thanh hop chét hoic mubi ctia n6 theo sang ché nhé qua trinh thity phan véi axit trong da day
hodc tuong tir. Hon nira, tién chit cia hop chit hodc mudi ctia né theo sang ché co thé 1a hop
chét ma 6 thé duoc chuyén déi thanh hop chit hoic mudi clia né theo sing ché duéi diéu kién
sinh 1y héa, nhu cdc hop chét dugc md ta trong “Tyakuhin no Kaihatsu [Development ciia
Pharmaceuticals],” Vol. 7, Molecular Design, xuét ban ndm 1990 bdi Hirokawa Shoten Co., pp.
163-198.

Mubi ctia hop chét theo sang ché dimg @& chi mudi thong thudng duge st dung
trong nganh héa hitu co. Vi du v& mudi d6 bao gdm mubi cong bazo véi nhém carboxyl néu
hop chét c6 chira nhém carboxyl, va mudi cong axit véi amino hotic nhém di vong co ban néu
hop chét ¢ chira amino hodc nhém di vong co ban.

Vi dy v& mubi cong bazo bao gdm mudi kim loai alkali nhu mubi natri va mudi
kali; mudi kim loai kiém thd alkalin nhu mudi canxi va mubi magie; mudi amoni; v4 mubi
amin hitu co nhu mudi trimetylamin, mudi trietylamin, mudi dixyclohexylamin, mudi
etanolamin, mudi dietanolamin, mubi trietanolamin, mubi procain, va mubi N)N’-
dibenzyletylendiamin.

Vidu vé mudi cdng axit bao gﬁ‘)m mudi axit vd co nhur hydroclorua, sulfat, nitrat,
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phosphat, va perchlorat; mudi axit hitu co nhu axetat, format, maleat, fumarat, tartrat, xitrat,
ascobat, va trifloroaxetat; va sulfonat nhu metansulfonat, isetionat, benzensulfonat, va p-
toluensulfonat.

Hop chét hodic mudi ctia n6 theo sang ché c6 hoat tinh (e ché RET t6t hon va
hitu ich 1am thudc chéng khéi u. Thudc chéng khébi u t5t hon 13 thuc chéng khéi u dé diéu tri
khéi u 4c tinh c6 ting cuong hoat tinh ciia RET. Hop chét hoic mubi ciia né theo séng ché ¢6
kha niing chon loc RET tuyét voi va gy ra it tic dung phu do trc ché cac kinaza khac.

Trong ban mé ta nay, “RET” nghia 13 kinaza tyrosin duoc sip xép lai trong qua
trinh chuyén nap, va bao gdm RET & ngudi va RET & dong vét c6 vii khong phai ngudi, ot
hon 13 RET & ngudi. Hon nita, thuat ngit “RET” bao gdm chét tao chit dong phan.

Hon thé nita, do hoat tinh (rc ché RET cao, hop chit hoiic mudi cta né theo
séang ché 13 hitu ich 1dm ché phédm dugc dung phong va diéu trj cac bénh lién quan dén RET. Vi
du vé& “bénh lién quan dén RET” bao gém cac bénh ma ty 1& mic méi hang nam cd thé giam,
va triéu chimg cta né c6 thé yéu di, thuyén giam, vhoiic diéu tri hoan toan bang céch xda,
ngdin chiin, vivhoic & ché chire ning cia RET. “Bénh lién quan dén RET” t6t hon Ia c4c bénh
ma c6 thé didu tri duoc bing cach e ché RET. Vi du vé céc bénh d6 bao gbm, nhung khéng
chi gi6i han &, cic bénh lién quan dén khéi u 4c tinh, v.v.. Vi du vé khéi u 4c tinh bao gém khdi
u ¢6 ting cudng hoat tinh ctia RET. Khdi u 4c tinh c6 ting cuong hoat tinh cia RET ding dé
chi khéi u 4c tinh ¢6 ting cudng hoat tinh cia RET do su chuyén vi, d6t bién (bao gdm dot
bién diém va do6t bién ngung tu gen), va sy biéu hién qué murc ctia gen RET (13 trang théi trong
d6 sb lwong béan sao cia gen RET ting, sur truyén RNA ctia RET biéu hién qua miic, s lwong
protein RET ting, va protein RET dugc kich hoat lién tyc).

Loai khdi u 4c tinh duoc diéu tri béi hop chit hoic mubi caa no theo sang ché
khéng bi gidi han. Vi du vé khéi u 4c tinh bao gdm c4c bénh ung thw biéu mé (bénh ung thu hé
hé hép, bénh ung thu hé ti€u hda, bénh ung thu hé sinh san, bénh ung thur hé bai tiét, v.v..),
saccdm, cac khéi u clia md hematopoietic, cac khdiuhé than kinh trung wong, va cac khdiu hé
thin kinh ngoai bién.

Vi du cu thé v& cac loai ung thu bao gdm ung thw ddu va cd, ung thu tuyén giép,
ung thur thyc quan, ung thu da diy, ung thu t4 tring, ung thu phdi, ung thir duong mat(ung thu
ti mét, ung thu tuyén tuy ...), ung thu tuyén tuy, ung thw rudt két (ung thu dai tring, ung thu
trre tring vv (ung thu phdi, ung thur t bao phdi nhé, u trung biu mé, vv), ung thur v, ung thwr
budng trimg, ung thu tir cung (ung thur ¢b tir cung, ung thu mang trong tir cung, vv) , ung thu
thn, ung thu niéu quén than, ung thu bang quang, ung thur tuyén tién 1iét, khéi u tinh hoan, ung
thur bach cAu, ung thu biéu md 4c tinh, u da tuyp, vi€m xuong sun, sarcoma mo mém, ung thu
da, undo,u tuyén thuong thén, u nguyén bao mau, va tuong tur.

Bénh ung thir dich 5t hon 13 ung thu phdi(ung th phdi khong té bao nho, ung
thw phéi t& bao nho, u trung biéu mé, v.v..), ung thur dai truc trang (ung thu két tring, ung thu
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tryc trang, v.v..), ung thur tuyén gidp, ung thu va, khéi u ndio, va bénh bach ciu; t6t hon nita 13
ung thu phdi khong té bao nho va ung thu tuyén gidp; va t5t hon nita i ung thu phdi khong té
bao nhé va ung thu tuyén gidp ¢6 ting cudng hoat tinh ciia RET. Y nghia ciia cum tir “cd ting
cuong hoat tinh ctia RET” nhu dugc dinh nghia bén trén.

Dugc phim chita hop chét hoic mudi ciia né theo sing ché t5t hon 13 duoc
phim phong hozc diéu trj bénh ma c6 thé dugc diéu tri bing cach Grc ché RET. Dugc pham niy
tdt hon 13 thude chéng khéi u. Khi hop chéit hoic mubi clia né theo sang ché dugc ding lam
dugc phém, chét mang dugc dung cd thé dugc thém vao khi can thiét, do d6 tao ra dang liu
thich hop cho muc dich phong va diéu trj bénh. Vi du vé& dang liéu bao gdm ché phim dimg
dudng miéng, thudc tiém, thudc dan, dang kem, miéng dan, va trong tyr. Nhiing dang liéu nay
c6 thé duge tao ra bang phuong phép truyén théng da biét boi ngudi cé hiéu biét trung binh
trong linh vyc.

V& chét mang dugc dung, céc loai chit mang hitu co hodc v6 co thong thudng
duoc str dung lam chit diéu ché c6 thé duoc bd sung dudi dang ta dugc, chit két dinh, chét gay
14, chét [am tron, hodc chét bao phim trong ché phém dang rén; hodc dudi dang dung mdi, chit
bn dinh, chét tao huyén phu, chit ding truong, chét dém/chit diéu chinh d6 pH, hoic chit 1am
diu trong ché phém dang long. Hon thé nita, cac chit phu gia bao ché duge dung, nhu chét khir
tring, chét chéng oxi hoa, chit tao mau, chét tao ngot, va chit én dinh, cling c6 thé duoc str
dung, néu cn thiét.

| Vi du vé ta dugc bao gém lactoza, sucroza, D-mannitol, tinh bdt, tinh thé
xenluloza, canxi silicat, va tuong t.

Vi du vé chét lién két bao gdm hydroxypropyl xenluloza, metyl xenluloza,
polyvinylpyrolidon, b6t keo, hypromenloza, va tuong tur.

Vi du v& chit gy ri bao gbm tinh bot natri glycolat, canxi carmenloza, natri
croscarmenloza, crospovidon, hydroxypropyl xenluloza dugc thay thé thip, tinh bot dong keo
so bd mdt phin, va tuong tir.

Vi du v& chét boi tron bao gdm bdt tan, magnesium stearat, este clia axit béo
sucroza, axit stearic, natri stearyl fumarat, va tuong tu.

Vi du vé chét tring ngoai bao gdm etyl xenluloza, aminoalkyl methacrylat
copolyme RS, hypromelloza, sucroza, va trong tu.

Vi du v& dung méi bao gbm nudc, propylen glycol, muéi sinh 1y, va trong tu.

Vi du v& chit hoa tan bao gdm polyetylen glycol, etanol, a-cyclodextrin,
macrogol 400, polysorbat 80, va tuong tur.

Vi du vé chét dimg phén mg gdm carrageenan, natri xenluloza/carmelloza dang
tinh thé, dAu thau dau polyoxyetylen dugc hydro héa, va trong tir.

Vi du vé chét diing truong bao gdm natri clorua, glyxerin, kali clorua, va trong
108
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Vi du vé chét démy/chét didu chinh d6 pH bao gdm natri xitrat, axit hydrochloric,
axit lactic, axit phosphoric, natri dihydro phosphat, va twong tur.

Vidu vé tac nhan 1am mém bao gém procain hydroclorua, lidocain, va tuong tir.

Vi du v& chit khi tring bao gdm etyl parahydroxybenzoat, crezol,
benzalkonium clorua, va tuong ti.

Vi du v& chit chéng 6xi héa bao gdm natri sulfit, axit ascobic, vitamin E ty
nhién, va tuong tur.

Vi du vé chét tao mau bao g(‘Sm titan oxit, sit setquioxit, Food Blue No. 1, déng
clorophyl, va trong tu.

Vidu vé chit 1am ngot bao gém aspartam, sacarin, sucraloza, 1-menthol, vi bac
ha, va tuong tu.

Vi du vé chét én dinh bao gém natri pyrosulfit, dinatri edetat, axit erythorbic,
magié oxit, dibutylhydroxytoluen, va tuong tur.

Khi diéu ché thubc dang rin dé sir dung theo dudng miéng, t4 dugc, tiy ¥ cliing
Vv6i ta duoc, chit két dinh, chét gly 13, chét 1am tron, chét tao mau, chit tao ngot va tuong ty, co
thé duoc thém vao hop hop chét theo sang ché; va hén hop thu duge c6 thé dugc tao ra trong
vién nén, vién nén bao phim, hat, bdt, vién nang, v.v.., theo phuong phap thong thuong.

Khi diéu ché thuc dung dé tiém, chét didu chinh d6 pH, chat dém, chét én dinh,
chit ddng truong, chét gay mé cuc bd, va twong tir ¢6 thé dugc thém vao hop hop chét theo
sang ché; va hdn hop thu dugc c6 thé duoc dung dé tiém dudi da, trong co, va tiém vio tinh
mach theo phuong phép thong thudng.

Ham lrong ciia hop chét theo séng ché dugc tong hop trong mdi dang don vi
lidu dimg phy thudc vao diéu kién cita bénh nhén sir dung hop chét, dang liéu dimg, , v.v.. Nhin
dnmg,nongUMbnghgpchéphénxﬁmgdﬂﬁngnﬁ@g;ﬁéngvéﬂnﬁcéwm,ﬂﬁhén1h@mgcﬁa
hop chét theo séng ché tdt hon 13, 1An Iuot 13, 0,05 dén 1000 mg, 0,01 dén 500 mg, va 1 dén
1000 mg, cho mdi dang lidu ding don vi.

Liéu Iugng thudc dimg hang ngdy theo dang liéu nay phu thudc vao diéu kién,
trong luong co thé, tudi tac, gidi tinh, v.v.., cia bénh nhén, va khong thé téng quat héa duge. Vi
dy, lidu lvong ding hang ngy ctia hop chét theo sang ché cho ngudi 16n (trong Iuong co thé 1
50 kg) nhin chung 6 thé 14 0,05 dén 5000 mg, va tt hon 13 0,1 dén 1000 mg; va tot hon 14 st
dung theo mot liéu, hoc hai dén ba liéu chia nho mdi ngay.

Theo séng ché, vi du vé dong vat c6 vit ma hop chét (I) hodc mudi ciia n6 st
dung bao gém con nguoi, khi, chudt, chudt nhét, thd, chd, méo, bo, ngua, lon, ciru, va twong tr.
Vidgthgclﬁénséngché

Duéi day sang ché duoc mo ta mot cach chi tiét c6 vién din dén cac vi du.
Tuy nhién, sang ché khong chi giéi han & cac vi du.
Céc chit phan tmg c6 sin trén thi trudng dugc str dung trong céc vi dy, trix
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khi ¢6 chi dan cu thé khéc. D6i vdi sic ky cot silica gel, cdt dudi day duogc sir dung: Purif-Pack
(nhén hiéu d dugc ding ky) SI do Moritex Corp. san xuét, cot silica d3 dong géi do Biotage
KP-Sil (nhn hiéu d3 duoc ding ky) san xudt, cot silica di dong g6i do Biotage HP-Sphere
(nhén hiéu d3 dwoc ding ky) san xudt, hoic cot silica d3 dong goi do Biotage HP-Sil (nhan hiéu
da dwoc ding ky) san xuét. DS véi sic ky cot silica gel co ban, Purif-Pack (nhan hidu da dugc
dang ky) NH do Moritex Corp. san xuét hodic cot dong gdi sin KP-NH (nhan hiéu d3 duogc
dang ky) do Biotage san xudt duoc sir dung. DSi véi phép séc ky 16p méng so bd, Kieselgel
TM 60F 254, Art. 5744 do Merck san xut hogc tAm Silica Gel 60F254 NH, do Wako san xuit
duoc sir dung. Phd NMR duoc do bang cach sir dung quang phd ké loai AL400 (400 MHz; do
JEOL san xuit), Mercury 400 (400 MHz; do Agilent Technologies, Inc. san xuét), hoic quang
phd ké loai Inova 400 (400 MHz; do Agilent Technologies, Inc. sin xuéf) c6 gin dau do
OMNMR (Protasis). Qu trinh do dugc thyc hién bing cich sir dung tetrametylsilan 1dm chét
chuén ndi khi tetrametylsilan duoc chira trong dung méi bi doteri héa; néu khéng thi, dung méi
NMR dugc ding 1dm chét chuin ndi. T4t ca céc gi4 tri & dugc thé hién dudi dang ppm. Phan
ung vi ba dugc thyuc hién bﬁng céach str dung b khéi tao do Biotage sén Xuét.

Phd LCMS duoc do bang cach sir dung hé théng sic ky 1ong Acquity SQD
(quadrupole) do Waters Corporation san xuét véi cac didu kién sau.
Cot: Acquity UPLC (nhan hiéu) BEH C18, 2,1 x 50mM, 1,7um (do Waters Corporation san
Xuét)
Sy phat hién MS: ESI duong
Su phét hién UV: 254 va 210 nm
Ti 1€ dong chay cot: 0,5 mL/phut
Pha di dong: Nudc/axetonitril (axit fomic 0,1%)
Cot tiém: gradient 1pl

Thoi gian(phut) Nudc Axetonitril
0 95 5

0.1 95 5

2.1 5 95

3.0 STOP

Qua trinh tinh ché HPLC pha déo so by dugc thuc hién b%lng cach str dung hé
théng tach so b0 tir Gilson, Inc.
Cot: CombiPrep Pro C18, duong kinh 50 X 30mML., S-5um (do YMC san xuét)
Su phét hién UV: 254nm
Ti 1€ dong chdy c6t: 40 mL/phut
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Pha di dong: Nudc/axetonitril (axit fomic 0,1%)
Cot tiém: 0,1 dén ImL
Dudi day 14 cac tir viét tit duoc st dung va y nghia ctia mi tir.
s: vach don
d: vach d6i
t: vach ba
qrwmhbén
dd: vach déi kép
dt: vach ba kép
td: b0 ba hai vach
tt: bd ba ba vach
ddd: b d6i ctia cac by doi hai vach
ddt: bd d6i ctia cac bd doi ba vach
dtd: bd d6i ca cac bo ba hai vach
tdd: bd ba ctia céc b doi hai vach
m: da vach
br: rOng
brs: vach don rdng
CDI: carbonyldiimidazol
DMSO-dg: dimetyl sulfoxit bi doteri hoa
CDCl;: cloform bi doteri héa
CD;0D: metanol
THEF: tetrahydrofuran
DMEF: N,N-dimetylformamit
DMA: N,N-dimetylaxetamit
NMP: 1-metyl-2-pyrolidinon
DMSO: dimetyl sulfoxit
HATU: (dimetylamino)-N, N-dimetyl(3H-[1,2,3]triazolo[4,5-b]pyridin-3-yloxy)metan iminium
hexaflophosphat
DIAD: diisopropyl azodicarboxylat
DIPEA: diisopropyletylamin
DME: 1,2-dimethoxyetan
Vi du tham khéo 1: Tong hop axit 4-amino-1-xyclopentyl-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxylic
Budc 1: Tong hop 1-xyclopentyl-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin
Huyén phu chtra 3,0g 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin dugc tong
hop theo quy trinh dugc md td trong Cong bd qubc t& s6 WO02007/126841, 34¢g
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iodoxyclopentan, va 4,8g kali cacbonat trong 30ml DMF duoc gia nhiét dén 80°C va khudy
trong 18 gid. Sau khi lam ngudi dén nhiét do phong, 200ml nudc duge thém vao, sau do loc
chét rin duoc tao ra. Chét rin nay duoc rira bang nudc va slam kho, tir d6 thu duoe 3,7g hop
chét néu & & muc dudi dang cht réin mau vang,
Pic tinh vét ly: m/z[M-+H]" 330, 1.
Budc 2: Téng hop axit 4-amino-1-xyclopentyl-1H-pyrazolo[3,4-dJpyrimidin-3-carboxylic

21g 1-xyclopentyl-3-iodo-1H-pyrazolo[3,4-dJpyrimidin-4-amin thu duoc trong
budc 1, 42ml 2-diethylaminoetanol, va 2,24g Pd(PPhs),Cl, dugc hoa tan trong 120ml NMP, va
bén trong hé théng duoc thay thé bing cacbon monoxit, sau d6 duoc gia nhiét dén 120°C. Sau
khi khufy trong 2 gi®, hdn hop thu dugc dwoc 1dm ngudi dén nhiét d6 phong, va 50ml metanol
duogc thém vao hdn hop. Thém véao dé 19ml dung dich nudc natri hydroxit SN va khudy trong
30 phut. Sau khi thém nuéce, 16p nude duge rira bang etyl axetat, va 16p nude da dugc rira duoc
diéu chinh dé dat d6 pH 1a 3. Chét rin két tha duoc thu gom lai bﬁng cach loc, nra béng nudc,
va 1am kho, tir d6 thu duoc 9,8g hop chét néu & @& muc dudi dang chét rin mau vang nhat.
Dic tinh vat Iy: m/z[M+H]' 248 3.
Vi du tham khao 2: Téng hop axit 4-amino-1-(44-dimetylxyclohexyl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic
Budc 1: Téng hop 1-(4,4-dimetylxyclohexyl)-3-iodo-1H-pyrazolo[3,4-d]Jpyrimidin-4-amin

Thém 6,08ml diisopropyl azodicarboxylat vao dung dich chira 4g 3-iodo-1H-
pyrazolo[3,4-d]pyrimidin-4-amin, 5,89g 4,4-dimetylxyclohexanol, va 8,0g triphenylphosphin
trong 30ml ctia THF & nhiét d6 phong, sau d6 khudy qua dém. Sau khi ¢6 diic, phén cin dugc
loc bang phép sic ky silica gel (hexan -> hexan/etyl axetat = 1/1), tir 46 thu dugc 3,9g hop chét
néu & & muc du6i dang chét rin mau tréing.
Pic tinh vét ly: m/zZ[M+H]" 373, 1.
Budc 2: Tong hop axit 4-amino-1-(4,4-dimetylxyclohexyl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxylic

3,14 g 1-(4,4-dimetylxyclohexyl)-3-iodo-1H-pyrazolo[3,4-d]Jpyrimidin-4-amin
thu duoc trong bude 1, 5,61ml 2-diethylaminoetanol, va 297 mg Pd(PPh;),Cl, dugc hoa tan
trong 15ml ciia NMP, va bén trong hé théng dugc thay thé bﬁng cacbon monoxit, sau dé duoc
gia nhiét dén 120°C. Sau khi khudy trong 2 gity, hdn hop thu dugc duge 1am ngudi dén nhiét do
phong, va 15ml ciia metanol duge thém vao hén hop. 6,9ml dung dich nude natri hydroxit SN
dugc thém vao d6 va khudy trong 30 phat. Sau khi thém nuée, 16p mrde duge rira bang etyl
axetat, va 10p nu6c ndy dugc didu chinh bing axit hydrochloric dé dat duoc do pH 14 3. Chét
rin két tha dugce thu gom lai bﬁng cach loc, rira béng nudce, va 1am kho, tir do thu dugce 2,2g
hop chét néu & d& muc dudi dang chit rin mau vang nhat.
Dic tinh vat 1y: m/z[M+H]" 290,3.
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Vi du tham khao 3: Téng hop axit 4-amino-1-(tert-butyl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxylic acid
Budc 1: Tong hop metyl 4-amino-1-(tert-butyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylat
3,33g trietylamin va 1,35g phiic chdt 1,1'-bis(diphenylphosphino)ferocen-
paladium(I) diclorua-diclometan dugc thém vio huyén phit chira 445g 3-bromo-1-(tert-
butyl)-1H-pyrazolo[3,4-d]pyrimidin4-amin trong 45ml metanol. Hon hop dugc khudy trong
mdi trudng cacbon monoxit trong ndi chung ap ¢ 0,5 MPa va & 100°C trong 3 gid. Sau khi lam
ngudi, hdn hop duge hoa tan trong cloform, rira bang mude, va 1am khd qua natri sulfat khan.
Sau d6, hén hop nay duoc loc va ¢ dic. Chét cn thu duogc duoc loc b%mg séc ky cot silica gel
(hexan-etyl axetat), va chét rin thu duoc dugc tao huyén phi va duge rira bing hexan-etyl
axetat. Sau khi loc, 1am kho chét rin ¢ 70°C trong 4p suft giam, tir d6 thu dugc 2,37g hop chit
nélédénmwduéhkmgcmﬁrénnﬁucmnnhm.
Dic tinh vat Iy: m/z[M+H]' 250,1.
Budc 2: Téng hop axit 4-amino-1-(tert-butyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic
2,23g metyl 4-amino-1-(tert-butyl)-1H-pyrazolo[3,4-d}pyrimidin-3-carboxylat
thu dugc trong budc 1 cta vi du tham khdo 3 duoc tao huyén phi trong 33ml metanol, va
3,58ml dung dich nuéc natri hydroxit SM dugc thém vao hdn hop. Hon hop duoc gia nhiét
du6i hdi hru ddng thoi khudy trong 30 phut. Sau khi 1dm ngudi, dung dich phan tmg dugc
trung hoa bing dung dich nuée axit hydrocloric SM v dugc pha loing bang nude dé thu duge
chét rén két tha bang cach loc. Chét rén thu dugc dugc lam kho & 60°C trong 4p sudt giam, tir
d6 thu duoc 2,05g hop chét néu & d& muc dudi dang chét rin khong méu.
Dic tinh vét ly: m/z[M+H]" 236,3.
Vi du tham khao 4: Téng hop axit 4-amino-1-(4,4-difloxyclohexyl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic
Budc 1: Téng hop 1-(4,4-difloxyclohexyl)-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin

Thém 1,6ml diisopropyl azodicarboxylat vao dung dich chira 1,6g 3-iodo-1H-
pyrazolo[3,4-d]pyrimidin-4-amin, 1,0g 4,4-difloxyclohexanol, va 2,1g triphenylphosphin trong
50ml THF & nhiét do phong, sau d6 khudly qua dém. Sau khi c6 diic, hdn hop dugc tao huyén
phil v rira bing metanol va loc. Chét rdn thu dugc dugc 1am khé & 60°C trong 4p suét giam, tir
d6 thu duge 1,5 hop chét néu & d& muc dudi dang chét rén khong méu.

Dic tinh vat Iy: m/z[M+H]" 380,2.
Bu6c 2: Toéng hop metyl 4-amino-1-(44-difloxyclohexyl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxylat '

Dung dich hén hop chira 1,5g 1-(4,4-difloxyclohexyl)-3-iodo-1H-pyrazolo[3,4-
d]Jpyrimidin-4-amin thu dugc trong budc 1 cua vi du tham khdo 4, 330mg phuc chét 1,1~
bis(diphenylphosphino)ferocen-paladium(Il) ~ diclorua-  diclometan, va 3ml NN-
diisopropyletylamin trong 30ml ctia metanol dugc khudy trong méi trudng cacbon monoxit
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trong trong ndi chung 4p & 0,45 MPa va & 100°C trong 2 gid. Sau khi 1am ngudi, hdn hop duoc
¢d diic va tinh ché bang sic ky cot silica gel (hexan-etyl axetat). Sau khi ¢ dac, san phém tho
thu dugc dugc tinh ché lai bang phép sic ky silica gel co ban (hexan-etyl axetat), va chét rin
thu duoc duoc tao huyén phi vA rira bing hexan-etyl axetat, sau d6 tinh ché va 1am kho trong
&p sudt giam, tir d6 thu duge 650mg hop chét néu & d& muc dudi dang chét rin khong mau.
Dic tinh vat Iy: m/z[M+H]" 312,1.
Buéc 3: Téng hop axit 4-amino-1-(4,4-difloxyclohexyl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxylic

Theo qué trinh tdng hop trong budc 2 & vi du tham khao 3, sir dung 653 mg
metyl-4-amino-1-(4,4-difloxyclohexyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylat thu dugc
trong budc 2 & trén, thay vi metyl 4-amino-1-(tert-butyl)-1H-pyrazolo|3,4-d]pyrimidin-3-
carboxylat dugc sir dung trong budc 2 & vi du tham khao 3, thu duge 605 mg hop chét néu &
d& muc dudi dang chit rin khong mau.
Dic tinh vat Iy: m/z[M+H] 298,1.
Vi dy tham khéo 5: Téng hop tert-butyl 5-amino-3-metyl-1H-pyrazol-1-carboxylat

Hoa tan 75g 5-metyl-1H-pyrazol-3-amin trong 800ml diclometan, va thém
750ml dung dich mxéc NaOH 5N vao hdn hop. Thém 184,5g di-tert-butyl dicarbonate vao
dung dich, va khudy hdn hop & nhiét do phong trong 3 ngay. Thém nude vao dung dich, sau d6
chiét bang cloform. Lop hitu co dugc rira bing nude va duge 1im khd qua magié sulfat khan.
Dung dich hitu co dugc co dic trong ap suét giam, va rira sach chit rin thu dugc b%mg hexan,
tir d6 thu dugc 68g hop chét néu & dé muc dudi dang chét rin mau tréng,
Pic tinh vat ly: m/zZ[M+H]" 198,1
NMR (DMSO-d6) éppm 1,51(s,9H),1,98(s,3H),5,13(s,1H),6,23(s,2H).
Vi dy tham khdo 6: Téng hop axit 4-amino-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin-5-
carboxylic
Budc 1: Tong hop 4-clo-5-iodo-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin

Thém 5,79ml DIAD vio dung dich chtra 4,0g 4-clo-5-iodo-7H-pyrolo[2,3-
dJpyrimidin, 2,58g propan-2-ol, va 7,51g triphenylphosphin trong 30ml tetrahydrofiran.
Khudy dung dich phén (mg trong 18 gio. Dung dich phan {mg dugc cd dic, va chét can thu
dugc duoc tinh ché bing phép sic ky silica gel (hexan -> hexan/etyl axetat = 1/1), tir d6 thu
GUQc4ﬁghgpchﬁn®u6dénmmduéhkmgcm&ﬁiunalwmgnhm.
Dic tinh vat Iy: m/z[M+H]" 322,0.
Budc 2: Tong hop 5-iodo-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin-4-amin

Thém 30ml 1,2-dimethoxyetan va 30ml amoniac nugc 28% vao 3g 4-clo-5-
iodo-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin thu duogc trong budc 1 & trén, va khudy hén hop
trong 6ng chiu 4p suat khong gi & 115°C trong 18 gio. Thém 300ml nude vao dung dich pham
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ung, va rira sach chét rin thu duoc b%mg nude, tr d6 thu dugc 2,0g hop chét néu & dé muc dudi
dang chit réin mau tring.
Dic tinh vét ly: m/zZ[M+H]" 303,1.
Budc 3: Tng hop axit 4-amino-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic

Hoa tan 3,8g 5-iodo-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin-4-amin thu dwoc
trong budc 2 & trén, 8,3ml 2-diethylamino etanol, va 0,44g Pd(PPhs),Cl, trong 10ml NMP, va
bén trong hé théng dugc thay thé bing cacbon monoxit, sau d6 dugc gia nhiét dén 120°C. Sau
khi khuy trong 2 gi®, hdn hop phan mg dugc lim ngudi dén nhiét 46 phong, va 7ml metanol
duoc thém vao hdn hop. Sau d6 thém 3,5ml dung dich nudc natri hydroxit SN vao hon hop va
khudy trong 30 phut. Sau khi thém nuéc, 16p nude duge rira bing etyl axetat va dugc didu
chinh bing axit hydrochloric d& dat dugc do pH 14 3, tiép d6 loc chét én két tiia. Chét rén thu
duge duge rira bing nudce va duoc 1am kho, tir d6 thu dugc 0,670g hop chét néu & d& myc dudi
dang cht rin mau ving nhat.
Dic tinh vét ly: m/zZ[M+H]' 221,2.
Vi du tham khéo 7: Toéng hop axit 4-amino-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxylic
Bude 1: Téng hop 7-(tert-butyl)4-clo-7H-pyrolo[2,3-d]pyrimidin

Dung dich hdn hop gdm 29,3g 2-(4,6-diclopyrimidin-5-yDacetaldehyde, 13,4g
tert-butylamin, va 29,7g N,N-diisopropyletylamin trong 200ml etanol duogc khudy dong thoi
gia nhiét hdi Iru trong 2 gid. Sau khi 1am ngudi, hén hop phén tmg duge co dic. Chit cin dugc
pha loding bing ety axetat, dugc rira bang nudc va sau d6 cho vao dung dich nuéc natri clorua
bao hoa. Lop hitu co thu duge duogc 1dm khd bang natri sulfat khan, dugc loc, va ¢ dic. Chét
ciin thu duge duoc tinh ché bing phép séc ky silica gel, tir d6 thu dugc 21,5g hop chét néu & dé
tnucdu@idangchﬁxﬁnkhﬁngrnéu
Dic tinh vat Iy: m/z[M+H]" 210,0.
Budc 2: Tng hop 7-(tert-butyl)-4-clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin

Thém 46,7g N-iodosucinimit vao dung dich chira 36g 7-(tert-butyl)-4-clo-7H-
pyrolo[2,3-d]pyrimidin thu dugc trong budce 1 trong 360ml DMF, va khudy hdn hop & nhiét 4o
phong trong 3 ngay. Hon hop dugc pha loang bing etyl axetat va dugc rira bang nude 3 lan,
sau d6 rira bing dung dich nuéc natri clorua béo hoa. Lép hitu co thu duge dugc 1am khd bang
natri sulfat khan, duoc loc, va ¢6 dic. Chét réin thu duge duoc tao huyén phu vaf duge rira béng
hexan-etyl axetat, duoc loc, sau d6 lam khé trong ap suét giam, tir d6 thu duoc 45,5g hop chét
néu6dénmcduéhkmgchénénnﬁucmnnh&.
Dic tinh vét ly: m/z[M+H]" 335,9.
Budc 3: Tong hop 7-(tert-butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin

Huyén phtt chita 52g 7-(tert-butyl)-4-clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin thu
duoc trong bude 2 trong 180ml THF va 180ml amoniac nude 28% dugc khudy & 120°C trong
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14 gid trong ndi chung 4p. Sau khi 1am ngudi, pha long hdn hop bang nudc dé thu duge chét
rén két tiia bang cach loc, sau d6 lam kho & 60°C trong 4p sudt giam, tir d6 thu dugc 52g hop
chét néu & & muc dudi dang chit rén khong mau.
Pic tinh vat Iy: m/z[M+H]" 317,3.
Budc 4: Tong hop metyl 4-amino-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylat

Huyén phu chira 15g 7-(tert-butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin
thu duge trong bude 3, 1,94g phirc chit 1,1-bis(diphenylphosphino)ferocen-paladium(Il)
diclorua- diclometan, va 13,2ml trietylamin trong 150ml metanol dugc khudy trong mdi trromg
cachon monoxit trong ndi chung ap & 100°C va 0,45 MPa trong 1,5 gid. Sau khi 1am ngudi,
dung dich phan Gng dugc c6 ddc va tinh ché bang phép séc ky silica gel(hexan-etyl axetat).
Chét rin thu duoc dugc tao huyén phu va dugc rua béng hexan-etyl axetat, dugc loc, va lam
kho trong 4p sudt gidm, tir d6 thu dugc 9,70g hop chét néu & d& muc dudi dang chét tin mau
do den.
Dic tinh vt Iy: m/z[M+H] 249,3.
Budc 5: Axit 4-amino-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic ¥

Thém 23,4ml dung dich nudc natri hydroxit SM vao huyén phu chira 9,70g
metyl 4-amino-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylat thu dugc trong budc 4
trong 97ml metanol. Hn hop dugc khuAy ddng thoi gia nhiét hdi hru trong 2 gir. Sau khi 1am
ngudi, hén hgp duge trung hoa bing dung dich nude axit hydrocloric SM d8 1am két tira chét
rén mau nau. Sau khi duoc 1am lodng bing nude, chit rén dugc loc va 1im khd & 60°C trong 4p
suéit giam, tir d6 thu duoc 8,0g hop chét néu & d& muc dudi dang chit rfin mau nau.
Dic tinh vat Iy: m/z[M+H]" 235,2.
Vi du tham khéo 8: Téng hop 7-(tert-butyl)-5-iodo-6-metyl-7H-pyrolo[2,3-d]pyrimidin-4-amin
Budc 1: Tong hop 1-(4,6-diclopyrimidin-5-yl)propan-2-ol

Hoa tan 1g 2-(4,6-diclopyrimidin-5-yl)axetaldehyde trong 20ml THF, va binh
phén tmg duoc 1dm ngudi dén -78°C. Tir tir thém timg giot 4,36ml dung dich metylmagié
bromua dietyl éte (3 mol/L) vao. O cling nhiét d6 d6, hon hgp dugc khudy trong 1 gid, va dung
dich amoni clorua nudc bio hoa duge tir tir thém vao dé chdm dirt phan tmg. Hon hop phan
{mg duge khudy & nhiét do phong trong 10 phut va dugc diit vao phéu tch, sau d6 tich hon
hop bang etyl axetat. Lép hitu co duge rira bang dung dich nuéc natri clorua bdo hoa, va sau d6
duge 1am kho bang natri sulfate ¢ loai bé dung méi. Phén cin dugc loc bing phép sic ky
silica gel co ban (hexan/etyl axetat = 1/0 -> 3/1), tir 36 thu duoc 446 mg hop chét néu & d& muc
& dang du khong mau.
Pic tinh vat Iy: m/z[M+H]" 207,0.
Budc 2: Tong hop 1-(4,6-diclopyrimidin-5-yl)propan-2-one

Hoa tan 246 mg 1-(4,6-diclopyrimidin-5-yl)propan-2-ol thu dugc trong budc 1
trong 2,5ml diclometan, va thém 1,0g chét phan tmg Dess-Martin vio hdn hgp, sau d6 khudy &
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nhiét o phong trong 1 gid. Thém dung dich nudc natri thiosulfat 10% va natri bicarbonat nuéc
bao hoa vao dung dich phan tmg, va hdn hop dugc khudy thém trong 30 phiit. Hon hop phan
tmg duoc chiét bing cloform, vi 16p hitu co duoc rira bing nudc va dung dich nudc natri
clorua bdo hoa, sau d6 thém natri sulfat vio d& 1am kho hdn hop. Sau khi loai bd dung mdi,
phén cin dugc loc bang phép séc ky silica gel(hexan/etyl axetat = 1/0 -> 3/1), tir d6 thu dugc
198 mg hop chét néu & d& myc dusi dang chét rin mau vang.

Pic tinh vat Iy: m/z[M+H]'" 205,0.

Budc 3: Téng hop 1-(4-(tert-butylamino)-6-clopyrimidin-5-yl)propan-2-one

Hoa tan 198 mg 1-(4,6-diclopyrimidin-S-yl)propan-2-one thu dugc trong budc
2, 122uL tert-butylamin, va 252pL diisopropyletylamin trong 2ml ctia etanol, va khudy dung
dich &6 90°C qua dém.

Sau khi hdn hop phan tmg duoc ¢d dic, phén can duoc loc bing phép sic ky
silica gel(hexan/etyl axetat = 1/0 -> 3/1), tir 6 thu dugc 64 mg hop chit néu & dé muc 14 déu
khong mau.

Pic tinh vat Iy: m/zIM+H] 242,1.
Budc 4: Tong hop 7-(tert-butyl)-4-clo-6-metyl-7H-pyrolo[2,3-d]pyrimidin

Hoa tan 64 mg 1-(4-(tert-butylamino)-6-clopyrimidin-5-yl)propan-2-one thu
dugc trong budce 3 va 42uL axit axetic trong 5,5ml etanol, va dung dich durge phan tmg trong 10
vi song & 120°C trong 1 gid. Sau khi loai bé dung mdi, phén ciin dugc loc bang phép sic ky
silica gel(hexan/etyl axetat =1/0 -> 4/1), tir d6 thu duoc 54 mg hop chit néu & dé muc 14 dau
khong mau.

Dic tinh vat Iy: m/zZ[M+H]' 224,1.
Budc 5: Téng hop 7-(tert-butyl)-4-clo-5-iodo-6-metyl-7H-pyrolo[2,3-d]pyrimidin

Hoa tan 7-(tert-butyl)-4-clo-6-metyl-7H-pyrolo[2,3-d]pyrimidin thu dugc trong
budc 4 trong 1,5ml DMF. Thém 64 mg N-iodosucinimit vao hdn hop, va khudy hén hop &
nhiét 0 phong qua dém. Thém dung dich natri thiosulfat nudc 10% vao dung dich phén img
dé chim dirt phan tmg, va dung dich phan {mg dugc chiét bang etyl axetat. L6p hitu co dugce
rira bing nudc va dung dich nuée natri clorua bdo hoa, va duge 1am kho bing natri sulfate, sau
d6 loai bd dung méi. Phin ciin dugc loc bang phép sic ky silica gel(hexan/etyl axetat = 1/0 >
4/1), tir d6 thu duge 69 mg hop chit néu & d& muc dudi dang chét rin mau tring,

Dic tinh vat Iy: m/zZ[M+H]" 3499.
Step 6: 7-(tert-butyl)-5-iodo-6-metyl-7H-pyrolo[2,3-d]pyrimidin-4-amin

Cho 60 mg 7-(tert-butyl)-4-clo-5-iodo-6-metyl-7H-pyrolo[2,3-d]pyrimidin thu
duoc trong budc 5 phan tmg véi 600pL DME va 600pL amoniac nudc trong bng chiu &p suét
& 115°C trong 12 gi¢r. Sau khi 1dm ngudi bang khéng khi, thém nudc vao hdn hop phan tmg.
Loc va 1am kho chét rin mau uéng thu duoc, tir 36 thu duoc 45 mg hop chit néu & d& muc.
Pic tinh vat Iy: m/z[M+H]" 331,0.
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Vi du 1: Téng hop 4-amino-1-xyclopentyl-N-(5-etyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamit

Hoa tan 30mg 4-amino-1-xyclopentyl-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxylic axit thu dugc trong bude 2 cla vi dy tham khéo 1, 16mg 5-etyl-1H-pyrazol-3-amin,
va 55mg HATU trong 1ml ctia DMF, vi thém 62yl diisopropyletylamin vio hén hop. Hon
hop dugc khudy & nhiét d6 phong trong 18 gid, va thém nude vao dung dich phén tmg, sau d6
chiét bang cloform. Lép hitu co dugc rira bing nuéc, vi dugce 1am kho bing magie sulfat khan,
sau d6 cb dic dung dich hiru co trong 4p suét gidm. Phin cin dugc loc bang phép sic ky silica
gel(cloform -> cloform/metanol = 10/1), tir d6 thu dugc 29mg hop chét néu & d& muc dudi
dang chit rin mau tring.
Vi du 2: Téng hop 4-amino-1-xyclopentyl-N-(5-(furan-2-yl)-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh tdng hop & vi du 1, sir dung 5-(furan-2-yl)-1H-pyrazol-3-amin
thay vi 5-etyl-1H-pyrazol-3-amin, thu dugc hop chit néu & d& muc (55%) du6i dang chét rin
mau nau nhat.
Vi du 3: Tbéng hop 4-amino-1-xyclopentyl-N-(5-(furan-3-yl)-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-dJpyrimidin-3-carboxamit

Theo qué trinh tong hop & vi du 1, st dung 5-(furan-3-yl)-1H-pyrazol-3-amin
thay vi 5-etyl-1H-pyrazol-3-amin, thu dwoc hop chét néu & d& muc (76%) dudi dang chét rin
mau nu nhat.
Vi du 4 Téng hop 4-amino-1-xyclopentyl-N-(5-(thiophen-2-y1)-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh téng hop & vi du 1, sir dung 5-(thiophen-2-yl)-1H-pyrazol-3-
amin thay vi 5-etyl-1H-pyrazol-3-amin, thu duoc hop chit néu & d& muc (60%) dudi dang chét
rén mau niu nhat.
Vi du 5: Téng hop 4-amino-1-xyclopentyl-N-(5-phenyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamit

Theo qua trinh tdng hop & vi du 1, str dung 5-phenyl-1H-pyrazol-3-amin thay vi
5-etyl-1H-pyrazol-3-amin, thu duoc hop chit néu & dé muc (77%) dudi dang chét rin mau ndu
nhat.
Vi du 6: Téng hop 4-amino-1-xyclopentyl-N-(5-xyclopentyl-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh ting hop & vi du 1, sir dung 5-xyclopentyl-1H-pyrazol-3-amin
thay vi 5-etyl-1H-pyrazol-3-amin, thu dugc hop chét néu & d& muc (63%) dudi dang chét rén
mau nau nhat.
Vi du 7: Tbéng hop 4-amino-1-xyclopentyl-N-(5-xyclopropyl-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit
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Theo qué trinh tdng hop & vi du 1, stt dung 5-xyclopropyl-1H-pyrazol-3-amin
thay vi S-etyl-1H-pyrazol-3-amin, thu duoc hop chit néu & d& muc (68%) dudi dang chét rin
mau niu nhat.

Vi du 8: Tbng hop 4-amino-1-xyclopentyl-N-(3-propyl-1H-pyrazol-5-y1)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit

Theo qué trinh tdng hop & vi du 1, st dung 5-propyl-1H-pyrazol-3-amin thay vi
5-etyl-1H-pyrazol-3-amin, thu dugc hop chét néu & d& muc (70%) dudi dang chét rén méu nau
nhat.

Vi du 9: Tong hop 4-amino-1-xyclopentyl-N-(1,3-dimetyl-1H-pyrazol-5-yl)-1H-pyrazolo[3 4-
dJpyrimidin-3-carboxamit

Theo qué trinh tdng hop & vi du 1, st dung 1,3-dimetyl-1H-pyrazol-5-amin thay
vi 5-etyl-1H-pyrazol-3-amin, thu dugc hgp chét néu & d& muc (28%) dudi dang chit rin mau
tring,

Vi du 10: Téng hop 4-amino-1-xyclopentyl-N-(5-isopropyl-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh tdng hop & vi du 1, str dung 5-isopropyl-1H-pyrazol-3-amin thay
vi 5-etyl-1H-pyrazol-3-amin, thu dugc hop chét néu & d& muc (89%) dudi dang chit rin mau
nau nhat.

Vi du 11: Téng hop 4-amino-1-xyclobutyl-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamit

Theo qua trinh tong hop & budc 1 va 2 & vi du tham khao 1, sir dung
bromoxyclobutan thay vi iodocyclopentan, thu dugc axit 4-amino-1-xyclobutyl-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxylic du6i dang chit rin mau nau nhat. Theo qué trinh & v
du 1, sir dung axit 4-amino-1-xyclobutyl-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic thay vi
axit 4-amino-1-xyclopentyl-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic, va st dung 5-metyl-
1H-pyrazol-3-amin thay vi 5-etyl-1H-pyrazol-3-amin, thu dugc hop chét néu & d& muc (50%)
duéhkmgchﬁnﬁnnﬁunﬁuﬁmﬁ
Vi du 12: Téng hop 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-1-((1-metylxyclopropyl)metyl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh tdng hop trong budc 1 va 2 & vi du tham khao 1, sir dung (1-
metylxyclopropyl)metyl metansulfonate thay vi iodocyclopentan, thu dugc axit 4-amino-7-((1-
metylxyclopropyl)metyl)-7H-pyrazolo[3,4-d]pyrimidin-5-carboxylic duéi dang chét rin mau
niu nhat. Theo qua trinh & vi du 1, sir dung axit 4-amino-7-((1-metylxyclopropyl)metyl)-7H-
pyrazolo[3,4-d]pyrimidin-5-carboxylic thay vi axit 4-amino-1-xyclopentyl-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic va sit dung 5-metyl-1H-pyrazol-3-amin thay vi 5-etyl-1H-pyrazol-3-
amin, thu dugc hop chit néu & d& muc (38%) dudi dang cht rin méu nau nhat.
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Vi du 13: Téng hop 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-1-(2,2,2-trifloethyl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qu trinh tong hop trong budc 1 va 2 & vi du tham khéo 1, sir dung 2,2,2-
trifloetyl metansulfonat thay vi iodocyclopentan, thu dugc axit 4-amino-1-(2,2,2-trifloethyl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic dudi dang chét rin méu nau nhat. Theo qu4 trinh &
vi du 1, st dung axit 4-amino-1-(2,2,2-trifloethyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic
thay vi axit 4-amino-1-xyclopentyl-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic, va sir dung 5-
metyl-1H-pyrazol-3-amin thay vi 5-etyl-1H-pyrazol-3-amin, thu duogc hop chét néu & d& muyc
(51%) dudi dang chit rin mau tring.
Vi du 14: Téng hop 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-1-(3,3,3-triflopropyl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qua trinh tdng hop trong budc 1 va 2 & vi du tham khéo 1, sir dung 3-
bromo-1,1,1-triflopropane thay vi iodocyclopentan, thu dugc axit 4-amino-1-(3,3,3-
triflopropyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic dudi dang chét rin mau tréng. Theo
qué trinh & vi du 1, sir dung axit 4-amino-1-(3,3,3-triflopropyl)-1H-pyrazolo[3,4-d]pyrimidin-
3-carboxylic thay vi axit 4-amino-1-xyclopentyl-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic, va
str dung 5-metyl-1H-pyrazol-3-amin thay vi 5-etyl-1H-pyrazol-3-amin, thu duoc hop chét néu
& d& myc (84%) dudi dang chét rin mau tring.
Vi du 15: Téng hop 4-amino-1-(sec-butyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamit

Theo qué trinh tdng hop trong budc 1 va 2 & vi du tham khdo 1, st dung 2-
bromobutan thay vi axit iodoxyclopentan, thu dugc 4-amino-7-(sec-butyl)-7H-pyrazolo[2,3-
d]pyrimidin-5-carboxylic dudi dang chét rén mau tring. Theo qué trinh & vi du 1, st dung axit
4-amino-7-(sec-butyl)-7H-pyrazolo[2,3-d]pyrimidin-5-carboxylic thay vi axit 4-amino-1-
xyclopentyl-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic, va sir dung S5-metyl-1H-pyrazol-3-
amin thay vi 5-etyl-1H-pyrazol-3-amin, thu dugc hop chét néu & dé muyc (62%) dudi dang chét
rén mau niu nhat.
Vi du 16: Téng hop 4-amino-1-(xyclobutylmetyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit
Theo qué trinh tdng hop trong budc 1 va 2 & vi du tham khao 1, sir dung

(bromometyl)xyclobutan thay vi iodocyclopentan, thu dugc axit 4-amino-1-(xyclobutylmetyl)-
1H-pyrazolo[3 4-d]pyrimidin-3-carboxylic duéi dang chit rin mau tring. Theo qué trinh & vi
dy 1, st dung axit 4-amino-1-(xyclobutylmetyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic
thay vi axit 4-amino-1-xyclopentyl-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic, va sir dung 5-
metyl-1H-pyrazol-3-amin thay vi 5-etyl-1H-pyrazol-3-amin, thu dugc hop chét néu & dé muc
duéi dang chét rin mau nau nhat (63%).
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Vi du 17: Téng hop 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-1-(xyclobutylmetyl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh tong hop trong budc 1 va 2 & vi du tham khéo 1, sir dung
(bromometyl)xyclobutan thay vi iodocyclopentan, thu dugc axit 4-amino-1-(xyclobutylmetyl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic dudi dang chét rin mau tring. Theo qué trinh & vi
du 1, str dung 5-bromo-1H-pyrazol-3-amin thay vi 5-etyl-1H-pyrazol-3-amin, va st dung axit
4-amino-1-(xyclobutylmetyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic thay vi axit 4-amino-
1-xyclopentyl-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic, va sit dung hop chét néu & @ muc
dudi dang chit rin mau nau nhat (42%).
Vi du 18 Téng hop 4-amino-1-(xyclopropylmetyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh tdng hop trong budc 1 va 2 & vi du tham khdo 1, sir dung

(bromometyl)xyclopropan thay vi iodocyclopentan, thu dugc axit 4-amino-1-
(xyclopropylmetyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic dudi dang chét rfin mau tring,
Theo qua trinh & vi du 1, sir dung axit 4-amino-1-(xyclopropylmetyl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxylic thay vi axit 4-amino-1-xyclopentyl-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxylic, va sir dung 5-metyl-1H-pyrazol-3-amin thay vi 5-etyl-1H-pyrazol-3-amin, thu duoc
hqpcm%nélédénmwdMéhkmgcm&ﬁélnﬁunﬁunhm(7ﬂ%&
Vi du 19: Téng hop 4-amino-1-(xyclopentylmetyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh tdng hop trong buéc 1 va 2 & vi du tham khao 1, st dung
(bromometyl)cyclopentane thay vi iodocyclopentan, thu dwoc axit 4-amino-1-
(xyclopentylmetyl)-1H-pyrazolo[3 4-d]pyrimidin-3-carboxylic du¢i dang chét rén mau ndu
nhat. Theo qua trinh & vi du 1, s& dung axit 4-amino-1-(xyclopentylmetyl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic thay vi axit 4-amino-1-xyclopentyl-1H-pyrazolo [3,4-d]pyrimidin-3-
carboxylic, va sir dung 5-metyl-1H-pyrazol-3-amin thay vi 5-etyl-1H-pyrazol-3-amin, thu dugc
hop chét néu & @& muc (53%) dudi dang chét rin méiu tring.
Vi du 20: Téng hop 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-1-(xyclopentylmetyl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh tdng hop trong budc 1 va 2 & vi du tham khdo 1, sit dyng
(bromometyl)cyclopentane thay vi iodocyclopentan, thu duwoc axit 4-amino-1-
(xyclopentylmetyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic du¢i dang chit rin mau ndu
nhat. Theo qu4 trinh & vi du 1, st dung 5-bromo-1H-pyrazol-3-amin thay vi 5-etyl-1H-pyrazol-
3-amin, va st dung axit 4-amino-1-(xyclopentylmetyl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxylic thay vi axit 4-amino-1-xyclopentyl-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic, thu
duge hop chit néu & dé muc (61%) dudi dang chét rin mau nau nhat.
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Vi du 21: Téng hop 4-amino-l-isopropyl-N-(5-(triflometyl)-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit
Theo qua trinh tdng hop trong budc 1 va 2 & vi du tham khéo 1, st dung 2-
bromopropane thay vi iodocyclopentan, thu dwoc axit 4-amino-1-isopropyl-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic dudi dang chét rin mau tring. Theo qué trinh & vi du 1, sit dung 5-
(triflometyl)-1H-pyrazol-3-amin thay vi 5-etyl-1H-pyrazol-3-amin, va st dung axit 4-amino-1-
isopropyl-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic thay vi axit 4-amino-1-xyclopentyl-1H-
pyrazolo[3,4-dJpyrimidin-3-carboxylic, thu dugc hop chit néu & d& muc (22%) du6i dang chit
rin mau nau nhat.
Vi du 22: Tbng hop 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-1-isopropyl-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamit
Theo qua trinh téng hop trong budc 1 va 2 & vi du tham khdo 1, st dung 2-

bromopropane thay vi iodocyclopentan, thu dugc axit 4-amino-1-isopropyl-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic dudi dang chét rin miu tréing. Theo qua trinh & vi du 1, st dung 5-
bromo-1H-pyrazol-3-amin thay vi 5-etyl-1H-pyrazol-3-amin, va sir dung axit 4-amino-1-
isopropyl-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic thay vi axit 4-amino-1-xyclopentyl-1H-
pyrazolo[3,4-dJpyrimidin-3-carboxylic, thu duoc hop chit néu & d& muc (50%) dudi dang chét
rin mau ndu nhat.
Vi du 23: Téng hop 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-1-((1R,2R)-2-metylxyclohexyl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh tdng hop trong budc 1 va 2 & vi du tham khao 1, sir dung
[(1S,2R)-2-metylxyclohexyl]metansulfonate thay vi iodocyclopentan, thu dugc axit 4-amino-1-
(IR, 2R)-2-metylxyclohexyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic dudi dang chét rén
mau nau nhat. Theo qua trinh & vi du 1, st dung axit 4-amino-1-((1R, 2R)-2-metylxyclohexyl)-
1H-pyrazolo[3 4-dJpyrimidin-3-carboxylic ~thay ~vi axit 4-amino-1-xyclopentyl-1H-
pyrazolo[3,4-dJpyrimidin-3-carboxylic va sir dung 5-metyl-1H-pyrazol-3-amin thay vi 5-etyl-
1H-pyrazol-3-amin, thu dugc hop chit néu & d& muc (35%) dudi dang chét rén mau tréng.
Vi du 24: Téng hop 4-amino-1-(4,4-dimetylxyclohexyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Hoa tan 35mg  4-amino-1-(4,4-dimetylxyclohexyl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic axit thu dugc trong budc 2 trong vi du tham khao 2, 14mg S-metyl-
1H-pyrazol-3-amin, va 55mg HATU trong 1ml DME, va thém 63pL diisopropyletylamin vao
hdn hop. Sau khi khudy & nhiét d6 phong trong 18 gid, thém nudce vao dung dich phan img, sau
d6 duge chiét bang cloform. Lép hitu co duge rira bang nudc va duge 1am khd qua magie
sulfat khan, sau d6 c6 dic dung dich hitu co trong 4p suét giam. Phén cin duoc loc bing phép
sic ky silica gel(cloform -> cloform/metanol = 10/1), tir d6 thu dugc 27mg hop chét néu & d&
Immdmﬁdmgcmiﬁhnmum%g
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Vi du 25: Téng hop 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-1-(4,4-dimetylxyclohexyl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qua trinh & vi du 24, st dung 5-bromo-1H-pyrazol-3-amin thay vi 5-
metyl-1H-pyrazol-3-amin, thu dugc hgp chét néu & d& muyc (53%) dudi dang chét rin mau nau
nhat.
Vi dy 26: Téng hop 4-amino-1-(3,3-dimetylxyclobutyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh tdng hop trong budc 1 va 2 & vi dy tham khao 2, st dung 3,3-
dimetylxyclobutanol thay vi 44-dimetylxyclohexanol, thu dugc axit 4-amino-1-(3,3-
dimetylxyclobutyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic dudi dang chét rin mau tring.
Theo qué trinh & vi du 24, st dung axit 4-amino-1-(3,3-dimetylxyclobutyl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic thay vi axit 4-amino-1-(4,4-dimetylxyclohexyl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic, thu dugc hop chét néu & d muc (47%) dudi dang chét rin mau néu
nhat.
Vi du 27: Téng hop 4-amino-1-(bixyclo[2.2.1]heptan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh téng hop trong budc 1 va 2 & vi du tham khdo 2, st dung
bixyclo[2.2.1Theptan-2-ol thay vi 4,4-dimetylxyclohexanol, thu duoc axit 4-amino-1-
(bixyclo[2.2.1Theptane)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic dudi dang chit rin mau
nau nhat. Theo qua trinh & vi du 24, sir dung axit 4-amino-1-(bixyclo[2.2.1]heptane)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxylic thay vi axit 4-amino-1-(4,4-dimetylxyclohexyl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxylic, thu dugc hop chét néu & dé muc (57%) dudi dang chét
rin mau niu nhat.
Vi du 28: Téng hop 4-amino-1-(bixyclo[2.2.1]heptan-2-yl)-N-(5-bromo-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh tong hop trong budc 1 va 2 & vi dy tham khéo 2, st dung
bixyclo[2.2.1Theptan-2-0l thay vi 44-dimetylxyclohexanol, thu duwoc axit 4-amino-1-
(bixyclo[2.2.1]heptane)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic dudi dang chit rfin mau
ndu nhat. Theo qua trinh & vi du 24, st dung axit 4-amino-1-(bixyclo[2.2.1]heptane)-1H-
pyrazolo[3,4-dJpyrimidin-3-carboxylic thay vi axit 4-amino-1-(4,4-dimetylxyclohexyl)-1H-
pyrazolo[3,4-dJpyrimidin-3-carboxylic, va st dung 3-bromo-1H-pyrazol-5-amin thay vi 5-
metyl-1H-pyrazol-3-amin, thu dugc hop chét néu & d& muc (61%) dudi dang chit rin mau nau
nhat.
Vi du 29: Tdéng hop 1-(adamantan-2-yl)-4-amino-N-(5-metyl-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit
Theo qué trinh tdng hop trong bude 1 va 2 & vi du tham khao 2, sir dung

adamantan-2-ol thay vi 4,4-dimetylxyclohexanol, thu dugc axit 1-(adamantan-2-yl)-4-amino-
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N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic dudi dang chit rin
mau nAu nhat. Theo qua trinh & vi du 24, sir dung axit 1-(adamantan-2-yl)-4-amino-N-(5-
metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic thay vi axit 4-amino-1-
(4 ,4-dimetylxyclohexyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic, thu duoc hop chét néu &
d& muc (69%) dudi dang cht rin mau nau nhat.
Vi du 30: Téng hop 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-1-((2S,3R)-2,6,6-
trimetylbixyclo[3.1.1]heptan-3-y1)-1H-pyrazolo[ 3,4-d]pyrimidin-3-carboxamit
Theo qué trinh tong hop trong budc 1 va 2 & vi du tham khao 2, sir dung
(2S,3S)-2,6,6-trimetylnorpinan-3-ol thay vi 4,4-dimetylxyclohexanol, thu dwoc axit 4-amino-1-
((2S,3R)-2,6,6-trimetylbixyclo[3.1.1]heptan-3-yl)-1H-pyrazolo[ 3 ,4-d]pyrimidin-3-carboxylic
du6i dang chét rin mau néu nhat. Theo qué trinh & vi du 24, st dung axit 4-amino-1-((2S,3R)-
2,6,6-trimetylbixyclo[3.1.1]heptan-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic thay vi
axit 4-amino-1-(4,4-dimetylxyclohexyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic, thu dugc
hop chét néu & d& muc (61%) dudi dang chit rin mau ndu nhat.
Vi du 31: Téng hop 4-amino-1-(3-floprop-1-en-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit
Theo qu4 trinh tong hop trong budc 1 va 2 & vi du tham khéo 2, sir dung 1,3-
diflopropan-2-ol thay vi 4,4-dimetylxyclohexanol, thu duoc axit 4-amino-1-(3-floprop-1-en-2-
yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic dudi dang chit rin mau nAu nhat. Theo qua
trinh & vi du 24, st dung 4-amino-1-(3-floprop-1-en-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxylic axit thay vi axit 4-amino-1-(4,4-dimetylxyclohexyl)-1H-pyrazolo[3,4-d]pyrimidin-
3-carboxylic, thu dugc hop chét néu & d& muc (65%) dudi dang chét rin méu nau nhat.
Vi du 32: Téng hop 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-1-xyclohexyl-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit
Theo qua trinh téng hop trong budc 1 va 2 & vi du tham khao 2, sir dung
xyclohexanol thay vi 4,4-dimetylxyclohexanol, thu dugc axit 4-amino-1-xyclohexyl-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxylic duéi dang chét rin mau nau nhat. Theo qua trinh & vi
du 24, sir dung axit 4-amino-1-xyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic thay vi
axit 4-amino-1-(4,4-dimetylxyclohexyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic va st dung
3-bromo-1H-pyrazol-5-amin thay vi 5-metyl-1H-pyrazol-3-amin, thu dugc hop chét néu & @&
muc (23%) dudi dang chét rin mau nau nhat.
Vi du 33: Téng hop 4-amino-1-xyclohexyl-N-(5-(diflometyl)-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit
Theo qué trinh tong hop trong budc 1 va 2 & vi du tham khao 2, str dung xyclohexanol
thay vi 4,4-dimetylxyclohexanol, thu dwoc axit 4-amino-1-xyclohexyl-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxylic duéi dang chét rin mau néu nhat. Theo qua trinh & vi du 24, sir dung
axit 4-amino-1-xyclohexyl-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic thay vi axit 4-amino-1-
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(4,4-dimetylxyclohexyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic, va st dung 5-
(diflometyl)-1H-pyrazol-3-amin thay vi 5-metyl-1H-pyrazol-3-amin, thu dugc hop chét néu &
d& myc (41%) duéi dang chét rin mau niu nhat.
Vi du 34: Téng hop 4-amino-1-(tert-butyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit

Thém 429mg HATU vao dung dich huyén phti chita 177mg axit 4-amino-1-
(tert-butyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic thu duoc trong budc 2 clia vi dy tham
khéo 3, 109mg S-metyl-1H-pyrazol-3-amin, va 0,393ml N,N-diisopropyletylamin trong 4ml
DMEF, va khudy hdn hop & nhiét d6 phong qua dém. Thém 100yl dung dich nuéc natri hydroxit
5M vao dung dich phan tmg, va khudy trong 1 gid. Sau d6, hon hop duge trung hoa bing dung
dich nu6c axit hydrochloric 5M. Sau khi dugc chiét bang cloform, phan chiét dugc 1am khd
qua natri sulfat khan, dugc loc, va cd dic. Chét can thu duoc dugc tao huyén phu va dugc rira
bﬁng metanol, dugc loc, va lam khé & 60°C trong ap suét giam, tir 36 thu duge 97mg hop chét
n&lédénnwduéhkmgcm&ﬁiﬂdﬁmgnﬁm.
Vi dy 35: Téng hop 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-1-(tert-butyl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamit

Theo qua trinh & vi du 34, sit dung 3-bromo-1H-pyrazol-5-amin thay vi 5-

metyl-1H-pyrazol-3-amin, thu dugc hop chit néu & dé muc (25%) dudi dang chét rén hoi nau
nhat.
Vi du 36: Téng hop 4-amino-1-(tert-butyl)}-N-(5-(triflometyl)-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qua trinh & vi du 34, st dung 5-(triflometyl)-1H-pyrazol-3-amin thay vi 5-
metyl-1H-pyrazol-3-amin, thu duoc hop chit néu & d& myc (72%) dudi dang chét rdn hoi ndu
nhat.
Vi du 37: Téng hop 4-amino-1-(tert-butyl)-N-(5-(furan-2-yl)-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh & vi dy 34, sit dung 3-(furan-2-yl)-1H-pyrazol-5-amin thay vi 5-
metyl-1H-pyrazol-3-amin, thu dugc hop chit néu & d& muc (32%) dudi dang cht rdn hoi ndu
nhat.
Vi du 38: Téng hop 4-amino-1-(tert-butyl)-N-(5-xyano-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit

Theo qu4 trinh & vi dy 34, st dung S-amino-1H-pyrazol-3-carbonitrile thay vi 5-
metyl-1H-pyrazol-3-amin, thu dugc hop chét néu & d& muc (22%) dudi dang chét rin mau ndu
nhat.
Vi du 39: Téng hop 4-amino-1-(tert-butyl)-N-(5-etyl-1H-pyrazol-3-yl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamit
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Theo qué trinh tdng hop & vi du 34, st dung 3-etyl-1H-pyrazol-5-amin thay vi
5-metyl-1H-pyrazol-3-amin, sau d6 tinh ché bing HPLC pha dao diéu ché, thu duoc hop chit
néu & d& muc (55%) dudi dang chét rin mau niu nhat.

Vi dy 40: Téng hop 4-amino-1-(tert-buty1)-N-(5-isopropyl-1H-pyrazol-3-yl)- 1H-pyrazolo[3,4-
dJpyrimidin-3-carboxamit

Theo qué trinh tdng hop & vi du 34, sit dung 3-isopropyl-1H-pyrazol-5-amin
thay vi 5-metyl-1H-pyrazol-3-amin, sau 46 tinh ché bing HPLC pha d4o diéu ché, thu duorc
hop chit néu & & muc (81%) dudi dang chét rin mau ndu nhat.

Vi du 41: Téng hop 4-amino-1-(tert-butyl)-N-(5-xyclopropyl-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh tong hop & vi du 34, sir dung 3-xyclopropyl-1H-pyrazol-5-amin
thay vi 5-metyl-1H-pyrazol-3-amin, sau d6 tinh ché bang HPLC pha dao diéu ché, thu duoc
hop chét néu & dé muc (69%) dudi dang chét rin mau nau nhat.

Vi du 42: Téng hop 4-amino-1-(tert-butyl)-N-(5-xyclobutyl-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh & vi du 34, sit dung 3-xyclobutyl-1H-pyrazol-5-amin thay vi 5-
metyl-1H-pyrazol-3-amin, sau d6 tinh ché bing HPLC pha dao diéu ché, thu dugc hop chét
néu & dé muc (33%) dudi dang chit rin mau nau nhat.

Vi du 43: Téng hop 4-amino-1-(4,4-difloxyclohexyl)-N-(5-metyl-1H-pyrazol-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh tdng hop & vi du 34, st dung axit 4-amino-1-(44-
difloxyclohexyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic thu dugc trong budc 3 cua vi du
tham khdao 4 thay vi axit 4-amino-1-(tert-butyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic clia
Vi du 34, thu duoe hop chét néu & d& muc (21%)dudi dang chét rin khéng mau.

Vi du 44: Téng hop 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-1-(4,4-difloxyclohexyl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh téng hop & vi du 34, st dung axit 4-amino-1-(44-
difloxyclohexyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic thu dugc trong budc 3 cta vi du
tham khéo 4 thay vi axit 4-amino-1-(tert-butyl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic ctia
Vi du 34, va sir dung 3-bromo-1H-pyrazol-5-amin thay vi 5-metyl-1H-pyrazol-3-amin, thu
duoc hop chit néu & dé muc (33%) dudi dang chét réin khong mau.
Vi du 45 Téng hop 4-amino-7-isopropyl-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxamit

Hoa tan 12lmg 5-iodo-7-isopropyl-7H-pyrolo[2,3-d]pyrimidin-4-amin thu
dugc trong budc 2 cta vi dy tham khao 6, 197mg tert-butyl 5-amino-3-metyl-1H-pyrazol-1-
carboxylat thu duogc trong vi du tham khao 5, va 120pL 1,8-diazabixyclo[5.4.0Jundec-7-ene
trong 2ml DMA. Thém 33mg 1,1-bis(diphenylphosphino)ferocen-paladium(Il) diclorua-
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diclometan vao hdn hop, va hdn hop ndy duoc khudy trong méi trudng khi cacbon monoxit &
110°C trong 4 gity. Chét can thu dugc bing cach ¢ hdn hop phan tmg dugc tinh ché bang phép
sic ky silica gel(hexan/etyl axetat = 1/1 -> etyl axetat/metanol = 10/1), tir d6 thu dugc 52mg
hqpcminélédénmwduéhkmgchﬁménnﬁunQJNMm
Vi du 46: Toéng hop 4-amino-7-(1-flopropan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-
pyrolo[2,3-dJpyrimidin-5-carboxamit

Theo qué trinh tng hop trong budc 1 va 2 & vi du tham khao 6, sir dung 1-
flopropan-2-ol thay vi propan-2-ol, thu dugc 7-(1-flopropan-2-yl)-5-iodo-7H-pyrolo[2,3-
dJpyrimidin-4-amin duéi dang cht rin méu tring. Theo qua trinh & vi du 45, sir dung 7-(1-
flopropan-2-yl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin thay vi 5-iodo-7-isopropyl-7H-
pyrolo[2,3-d]pyrimidin-4-amin, thu dugc hop chét néu & d& muyc dudi dang chit rin mau nau
nhat (90%).
Vi du 47: Téng hop 4-amino-7-(4,4-dimetylxyclohexyl)-N-(5-metyl-1H-pyrazol-3-y1)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qué trinh tdng hop trong bude 1 va 2 & vi du tham khao 6, st dung 4,4-

dimetylxyclohexanol thay vi propan-2-ol, thu dugc 7-(4,4-dimetylxyclohexyl)-5-iodo-7H-
pyrolo[2,3-dJpyrimidin-4-amin du6i dang chit rin mau vang. Theo qué trinh & vi du 45 , sir
dung 7-(4,4-dimetylxyclohexyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin thay vi 5-iodo-7-
isopropyl-7H-pyrolo[2,3-d]pyrimidin-4-amin, thu duoc hop chit néu & & muc (31%) dudi
dang chét rin mau néu nhat.
Vi du 48: Téng hop 4-amino-7-(tert-butyl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxamit

Dung dich chira 6,0g 7-(tert-butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin
thu duoc trong budc 3 cta vi du tham khao 7, 7,48g tert-butyl 5-amino-3-metyl-pyrazol-1-
carboxylat thu dugc trong vi dy tham khéo 5, 5,67ml cua 1,8-diazabixyclo[5.4.0]undec-7-ene,
va 1,55g phirc chit 1,1°-bis(diphenylphosphino)ferocen-paladium(ll) diclorua-diclometan
trong 200ml DMA duoc khudy trong méi trnrdng cacbon monoxit & 100°C trong 3 gior. Dung
dich phan tmg dugc ¢d dic va sau do tinh ché bang phép séc ky silica gel(hexan-etyl axetat-
metanol), sau d6 tinh ché bing phép sic ky silica gel co béan, tir d6 thu dwoc 3,24g hop chét néu
& dé muc dudi dang cht rin mau néu nhat.
Vi du 49: Téng hop 4-amino-7-(tert-butyl)-N-(5-(furan-2-yl)-1H-pyrazol-3-y1)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxamit

Theo qua trinh & vi du 48, sir dung S5-(furan-2-yl)-1H-pyrazol-3-amin thay vi
tert-butyl 5-amino-3-metyl-pyrazol-1-carboxylat sir dung trong vi du 48, thu dugc hop chit néu
& d& muc (42%) dudi dang chét réin hoi nau nhat.
Vi du 50: Téng hop 4-amino-7-(1-flo-2-metylpropan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-
pyrolo[2,3-d]pyrimidin-S-carboxamit
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Theo qua trinh tdng hop & budc 1, 2, va 3 trong vi du tham khéo 7, st dyng 1-
flo-2-metylpropane-2-amin hydroclorua thay vi tert-butylamin, thu dugc 7-(1-flo-2-
metylpropan-2-yl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin dudi dang chit rin mau tring.
Theo qué trinh & vi du 48, sit dung 7-(1-flo-2-metylpropan-2-yl)-5-iodo-7H-pyrolo[2,3-
dJpyrimidin-4-amin thay vi 7-(tert-butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin, thu dugc
hop chét néu & d& muc (70%) dudi dang chét rin mau nau nhat.

Vi du 51: Téng hop 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qué trinh tdng hop cila budc 1, 2, va 3 trong vi du tham khéo 7 , sir dung
l-metylxyclopropan amin hydroclorua thay vi tert-butylamin, thu dugc S-iodo-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin4-amin du6i dang chét rin méau tréing. Theo qua
trinh & vi du 48, st dung S-iodo-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-4-amin
thay vi 7-(tert-butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin, thu dugc hop chét néu & d&
muc (37%) dudi dang chét rin mau nAu nhat.

Vi du 52: Téng hop 4-amino-7-(2-xyclopropylpropan-2-y1)-N-(5-metyl-1H-pyrazol-3-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit
IhﬁoquéuhﬂlémghgpcﬁabmﬁxLZ,vé3nnngviduﬂumnkh&)7,$&dung
2-xyclopropylpropane-2-amin  hydroclorua thay vi tert-butylamin, thu dugc 7-(2-
xyclopropylpropan-2-yl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin dudi dang chit rin méiu
tring. Theo qu trinh & vi du 48, st dung 7-(2-xyclopropylpropan-2-yl)-5-iodo-7H-pyrolo[2,3-
d]Jpyrimidin-4-amin thay vi 7-(tert-butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin, thu dugc
hop chit néu & d muc (60%) dudi dang chét rin mau nau nhat.
Vi du 53: Téng hop 4-amino-7-(1-methoxy-2-metylpropan-2-yl)-N-(5-metyl-1H-pyrazol-3-
yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qua trinh téng hop ctia budc 1, 2, va 3 trong vi du tham khéo 7 , sir dung
2-methoxy-2-metylpropan-2-amin thay vi tert-butylamin, thu dugc S-iodo-7-(1-methoxy-2-
metylpropan-2-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin dudi dang chit rin mau tring. Theo qua
trinh & vi du 48, st dung S-iodo-7-(1-methoxy-2-metylpropan-2-yl)-7H-pyrolo[2,3-
dJpyrimidin-4-amin thay vi 7-(tert-butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin, thu dugc
hop chét néu & d& muc (50%) dudi dang chét rin mau néu nhat.

Vi du 54: Tong hop 4-amino-7-(1-(flometyl)xyclopropyl)-N-(5-metyl-1H-pyrazol-3-y1)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit

Thcoquéuhﬂlﬁmghgpcﬁabuéc1,2,wi3UDngvidutmnnkha)7,s&dung
1-(flometyl)xyclopropan amin hydroclorua thay vi tert-butylamin, thu dugc 7+(1-
(flometyl)xyclopropyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin duéi dang chdt rin mau
tring. Theo qué trinh & vi du 48, st dung 7-(1-(flometyl)xyclopropyl)-5-iodo-7H-pyrolo[2,3-
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d]pyrimidin-4-amin thay vi 7-(tert-butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin, thu dwoc
hop chét néu & d muc (60%) du6i dang chét rin mau néu nhat.
Vi du 55: Tdng hop 4-amino-7-(1-(diflometyl)xyclopropyl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qua trinh téng hop cta budc 1, 2, va 3 trong vi dy tham khéo 7 , sir dung
1-(diflometyl)xyclopropan amin hydroclorua thay vi tert-butylamin, thu dugc 7-(1-
(diflometyl)xyclopropyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin dudi dang chét rin mau
vang. Theo qua trinh & vi dy 48, st dung 7-(1-(diflometyl)xyclopropyl)-5-iodo-7H-pyrolo[2,3-
d]pyrimidin-4-amin thay vi 7-(tert-butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin, thu dugc
hgpcmﬁnélédénnw(40%9duéhkmgd&ﬁﬁmmmhuﬁmnh&.
Vi du 56: Téng hop 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(2-(thiophen-2-yl)propan-2-yl)-
TH-pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qué trinh tdng hop ciia bude 1, 2, va 3 trong vi du tham khéo 7 , sir dung
2-(thiophen-2-yl)propan-2-amin thay vi tert-butylamin, thu dugc 5-iodo-7-(2-(thiophen-2-
yl)propan-2-y1)-7H-pyrolo[2,3-d]pyrimidin-4-amin du6i dang chit rfin mau vang. Theo qui
trinh & vi du 48, str dung 5-iodo-7-(2-(thiophen-2-yl)propan-2-yl)-7H-pyrolo[2,3-d]pyrimidin-
4-amin thay vi 7-(tert-butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin, thu dugc hop chét néu
& dé muyc (70%) dudi dang chét rin mau nau nhat,
Vi du 57: Téng hop 4-amino-7-(3,3-difloxyclopentyl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qua trinh téng hop ctia budc 1, 2, va 3 trong vi dy tham khéo 7 , sir dung
3,3-diflocyclopentane amin hydroclorua thay vi tert-butylamin, thu dwoc 7-(3,3-
difloxyclopentyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin dudi dang chit rin mau vang.
Theo qui tinh & vi du 48, st dung 7-(3,3-difloxyclopentyl)-5-iodo-7H-pyrolo[2,3-
d]pyrimidin-4-amin thay vi 7-(tert-butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin, thu dugc
hop chét néu & d& muc (50%) dudi dang chét rdn mau niu nhat.
Vi du 58: Tng hop 4-amino-7-(bixyclo[1.1.1]pentan-1-y1)-N-(5-metyl-1H-pyrazol-3-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qué trinh tdng hop clia bude 1, 2, va 3 trong vi du tham khao 7 , st dung
bixyclo[1.1.1]pentane-1-amin  hydroclorua thay vi tert-butylamin, thu duwoc 7-
(bixyclo[1.1.1]pentan-1-yl)-4-clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin. Theo qua trinh & vi du 43,
str dung 7-(bixyclo[1.1.1]pentan-1-y1)-4-clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin thay vi 7-(tert-
butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin, hop chét néu & d& muc (36%) dugc tao ra
dudi dang chit rin khong mau.
Vi du 59: Téng hop 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopentyl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit
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Theo qué trinh tdng hop clia budc 1, 2, va 3 trong vi du tham khao 7 , sir dung
1-metylcyclopentane amin hydroclorua thay vi tert-butylamin, S-iodo-7-(1-metylxyclopentyl)-
7H-pyrolo[2,3-d]pyrimidin-4-amin dugce tao ra dudi dang chét rin mau tréng. Theo qué trinh &
vi du 48, st dung 5-iodo-7-(1-metylxyclopentyl)-7H-pyrolo[2,3-d]pyrimidin-4-amin thay vi 7-
(tert-butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin, hop chét néu & d& muc (20%) duoc tao
ra dudi dang chét rin méau ndu nhat.

Vi du 60: Téng hop 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-7-(2-phenylpropan-2-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qué trinh tng hop clia budc 1, 2, va 3 trong vi du tham khao 7 , sir dung
2-phenylpropan-2-amin thay vi tert-butylamin, 5-iodo-7-(2-phenylpropan-2-yl)-7H-pyrolo[2,3-
dJpyrimidin-4-amin dugc tao ra dudi dang chit rin mau vang. Theo qua trinh & vi du 48, st
dung 5-iodo-7-(2-phenylpropan-2-y1)-7H-pyrolo[2,3-d]pyrimidin-4-amin thay vi 7-(tert-butyl)-

5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin, hop chét néu & d& muc (41%) duoc tao ra dudi
dang chét rin mau nau nhat.
Vi du 61: Téng hop 4-amino-N-(5-metyl- 1H—pymzol-3-y1)-7 -(2,3,3-trimetylbutan-2-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qué trinh tong hop ctia bude 1, 2, va 3 trong vi du tham khéo 7 , sir dung
2,3,3-trimetylbutan-2-amin thay vi tert-butylamin, 5-iodo-7-(2,3,3-trimetylbutan-2-yl)-7H-
pwdﬂl&ﬂmdmﬁmAammdmmwomdmﬁ¢mgdﬁn&HMMmﬁgTMmmmumhéﬁ
du 48, str dung 5-iodo-7-(2,3,3-trimetylbutan-2-yl)-7H-pyrolo[2,3-d]pyrimidin-4-amin thay vi
T-(tert-butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin, hop chét néu & d& muc (60%) dugc
tao ra dudi dang cht rin mau niu nhat.

Vi du 62: Téng hop 4-amino-7-(2,3-dimetylbutan-2-y1)-N-(5-metyl-1H-pyrazol-3-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qua trinh téng hop ctia bude 1, 2, va 3 trong vi dy tham khdo 7, s dung
2,3-dimetylbutane-2-amin hydroclorua thay vi tert-butylamin, 7-(2,3-dimetylbutan-2-yl)-5-
iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin dugc tao ra dudi dang chét rin mau tring. Theo qua
trinh & vi dy 48, st dung 7-(2,3-dimetylbutan-2-yl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin
thay vi 7-(tert-butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin, hop chét néu & d& muc (50%)
duoc tao ra dudi dang chét réin mau nau nhat.

Vi du 63: Téng hop 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-7-(tert-butyl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxamit

40mg axit 4-amino-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic thu
dugc trong budce S cta vi du tham khao 7 duoc tao huyén phti trong 2ml DMF, va thém 33mg
3-bromo-1H-pyrazol-5-amin, 8L diisopropyletylamin, va 78mg HATU vao hén hop, sau d6
hén hop ndy duoc khudy & nhiét d phong qua dém. Thém 2ml dung dich nudc natri hydroxit
(1 mol/L) vao hén hop phén tmg, va khudy hdn hop & nhiét d phong trong 1 gid. Sau d6, hon
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hop phan tmg duge phén chia thanh etyl axetat va nuéc. Lop hiru co duge rira bang nudc va
dung dich nudc natri clorua béo hoa, va 1am khé qua natri sulfate. Sau khi ¢6 déc, phén can
dugc loc bang phép sc ky silica gel(etyl axetat/metanol = 1/0 -> 10/1), tir d6 thu duoc 6,5mg
hop chét néu & d& muc dudi dang chét rin méau tring,
Vi du 64: Tdéng hop 4-amino-7-(tert-butyl)-N-(5-(methoxymetyl)-1H-pyrazol-3-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qua trinh & vi du 63, st dung 5-(methoxymetyl)-1H-pyrazol-3-amin thay
vi 3-bromo-1H-pyrazol-5-amin, hop chét néu & dé muc (24%) dugc tao ra dudi dang chét rin
mau tring.
Vi du 65 Toéng hop 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-7-isopropyl-7H-pyrolo[2,3-
d]pyrimidin-5-carboxamit

Theo qua trinh & vi du 63, sir dung axit 4-amino-7-isopropyl-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylic thu dugc trong budc 3 clia vi du tham khao 6thay vi axit 4-amino-7-
(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic, hop chét néu & d& muc (20%) dugc tao ra
dudi dang chit rin mau nu nhat.
Vi du 66: Téng hop 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-7-(1-flo-2-metylpropan-2-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qui trinh & budc 3 trong vi dy tham khdo 6, st dung 7-(1-flo-2-
metylpropan-2-yl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin trong vi du 50 thay vi 7-(tert-
butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin, axit 4-amino-7-(1-flo-2-metylpropan-2-yl)-
7H-pyrolo[2,3-d]pyrimidin-5-carboxylic dugc tao ra. Theo qué trinh & vi du 63, sir dung axit 4-
amino-7-(1-flo-2-metylpropan-2-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic thay vi axit 4-
amino-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic, hop chit néu & d& muc (29%)
dugc tao ra dudi dang chit rin mau tring,
Vi du 67: Téng hop 4-amino-N-(5-bromo-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qué trinh & bude 3 trong vi du tham khao 6, st dung S-iodo-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin4-amin trong vi du 51 thay vi 7-(tert-butyl)-5-
iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin, axit 4-amino-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidih-S-carboxylic duoc tao ra. Theo qué trinh ¢ vi du 63, sir dyng axit 4-amino-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic thay vi axit 4-amino-7-(tert-butyl)-
TH-pyrolo[2,3-d]pyrimidin-5-carboxylic, hop chét néu & d& muc (19%) dugc tao ra dudi dang
chét riin mau tréng,
Vi du 68: Téng hop 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclobutyl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qué trinh tong hop ciia budc tir 1 dén 5 trong vi du tham khao 7, sir dung
1-metylxyclobutan-amin hydroclorua thay vi tert-butylamin, axit 4-amino-7-(metyl
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xyclobutyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic duoc tao ra dudi dang chét rin mau tring,
Theo qua trinh & vi du 63, sir dung axit 4-amino-7-(metyl xyclobutyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxylic thay vi axit 4-amino-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxylic, va st dung S-metyl-1H-pyrazol-3-amin thay vi 3-bromo-1H-pyrazol-5-amin, hop
chit néu & 3 muyc (15%) dugc tao ra dudi dang chit rin mau niu nhat.
Vi du 69: Tbng hop 4-amino-7-xyclobutyl-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
d]Jpyrimidin-5-carboxamit

Tha)quéuhﬂlémghgpcﬁabuécﬁr1délSthgviduﬂumnkhéo7,9&dung
xyclobutan amin thay vi tert-butylamin, axit 4-amino-7-xyclobutyl-7H-pyrolo[2,3-d]pyrimidin-
5-carboxylic duoc tao ra. Theo qué trinh & vi du 63, sir dung axit 4-amino-7-xyclobutyl-7H-
pyrolo[2,3-d]pyrimidin-5-carboxylic thay vi axit 4-amino-7-(tert-butyl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylic, va sit dung 5-metyl-1H-pyrazol-3-amin thay vi 3-bromo-1H-
pyrazol-5-amin, hgp chit néu & dé muc (8%) duoc tao ra dudi dang chét rin mau n4u nhat.
Vi du 70: Téng hop 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-7-(tert-pentyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit

Theo qua trinh tdng hop ctia budc tir 1 dén 5 trong vi du tham khao 7, sir dung
2-metylbutan-2-amin thay vi tert-butylamin, axit 4-amino-7-(tert-pentyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxylic duogc tao ra dudi dang chét rén mau tréng. Theo qué trinh & vi du 63,
stt dung axit 4-amino-7-(tert-pentyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic thay vi axit 4-
amino-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic, va sir dung 5-metyl-1H-pyrazol-
3-amin thay vi 3-bromo-1H-pyrazol-5-amin, hop chét néu & @& muc (16%) duogc tao ra dudi
cbngchﬁné1nﬁunﬁunhﬁ.
Vi du 71: Tong hop 4-amino-7-(bixyclo[2.2.1]heptan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qué trinh tong hop ciia budc tir 1 dén 5 trong vi du tham khéo 7, sir dung
bixyclo[2.2.1]heptan-2-amin thay vi tert-butylamin, axit 4-amino-7-(bixyclo[2.2.1]heptan-2-
yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic dugc tao ra dudi dang chét rin mau tring. Theo
qua tinh & vi du 63, sir dung axit 4-amino-7-(bixyclo[2.2.1]heptan-2-yl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylic thay vi axit 4-amino-7-(tert-butyl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxylic, va sir dung 5-metyl-1H-pyrazol-3-amin thay vi 3-bromo-1H-pyrazol-5-amin, hop
chét néu & d& muc (8%) duoc tao ra dudi dang chét rfin mau nau nhat.
Vi dy 72: Téng hop 4-amino-7-xyclopentyl-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxamit

Theoqméuhﬁlémgh@pc&abuﬁc].6&13UDngviduﬂuunkh&)6,m&dung
xyclopentanol thay vi propan-2-ol, axit 4-amino-7-xyclopentyl-7H-pyrolo[2,3-d]pyrimidin-5-
carboxylic dugc tao ra dudi dang chét rén mau teing. Theo qué trinh & vi dy 63, sir dung axit 4-
amino-7-xyclopentyl-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic thay vi axit 4-amino-7-(tert-
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butyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic, va sir dung 5-metyl-1H-pyrazol-3-amin thay
vi 3-bromo-1H-pyrazol-5-amin, hgp chét néu & @& muc (15%) duoc tao ra dudi dang chét rin
mau tring,
Vi du 73: Téng hop 4-amino-7-(tert-butyl)-6-metyl-N-(3-metyl-1H-pyrazol-5-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit |
Theo qui tinh & vi du 48, st dung 7-(tert-butyl)-5-iodo-6-metyl-7H-

pyrolo[2,3-d]pyrimidin-4-amin thu dugc trong bude 6 cia vi du tham khao 8 thay vi 7-(tett-
butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin d& thyc hién phén {mg, hop chét néu & dé
muc (6,7%) duor tao ra dudi dang chét rfin mau tréng.
Vi du 74: Téng hop 7-(1,1 *_bi(cyclopropan)]-1-yl)-4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qué trinh tong hop ctia budc 1,2, va 3 trong vi du tham khéo 7, str dung 1-
xyclopropyl xyclopropan amin hydroclorua thay vi tert-butylamin, 7-([1,1 >-bi(cyclopropan)]-1-
yl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin dwoc tao ra dudi dang chit rin mau niu nhat.
Theo qua trinh & vi du 48, sir dung 7-([1,1 *-bi(cyclopropan)]-1-yl)-5-iodo-7H-pyrolo[2,3-
dJpyrimidin-4-amin thay vi 7-(tert-butyl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin, hop chat
néu & d& muc (59%) dugc tao ra dudi dang chit rin mau ndu nhat.
Vi du 75: Tong hop 4-amino-6-clo-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit
Budc 1: Téng hop metyl 4-amino-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxylat

12,1g trietylamin va 2,25g phtrc chét [1,1-
bis(diphenylphosphino)ferocen]paladium(II) diclorua diclometan dugc thém vao huyén phu
chira 18,85g 5-iodo-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-4-amin thu dugc dudi
dang chét trung gian trong vi du 51 trong 180ml metanol. Hén hop duge khudy trong méi
treong cacbon monoxit trong ndi chung 4p & 0,5 MPa va 100°C trong 1,5 gio. Sau khi lam
ngudi, loai bo dung moi, va chit cin duoc hoa tan trong 300ml cloform. 20g Celite dugc thém
vao hn hop, sau d6 khudy & nhiét @6 phong trong 1 gi. Chét khong hoa tan duoc loai bo bang
céch loc, va chét loc duoc ria bﬁng nudce va dung dich nude natri clorua bao hoa, lam kho qua
magie sulfat khan, dugce loc, sau d6 6 dac. Chét can thu dugc dugc tinh ché bang cot phép sic
ky silica gel (cloform/metanol = 100/1 > 20/1), va dung méi dugc loai bo. Chét rén thu dugc
duge tao huyén phti va rira bang etyl axetat, tir 6 thu dugc 11,6g hop chét néu & dé muc.
Budc 2: Téng hop metyl 4-amino-6-clo-7-(1-metylxyclopropyl)-7H-pyrolo[2,3 -d]pyrimidin-5-
cmbmqmn

Hoa tan 1,7lg metyl 4-amino-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxylat thu dugc trong buéc 1 trong 17ml DMF, va thém 1,39g N-
closucinimit vao hdn hop, sau d6 khudy & 50°C trong 2 giv. Thém 80ml dung dich nudc natri
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thiosulfat 10% va 120ml muréc vao dung dich phan tmg, va hdn hop duoc khudy ddng thoi 1am
lanh bang d4 trong 3 gioy, sau d6 khudy & nhiét d6 phong qua dém. Chét két tiia dwoc gom lai
bang céch loc va rira bang nude, tir d6 thu dwgc 1,13g hop chit néu ¢ ¢ muc.
Budc 3: Téng hop 4-amino-6-clo-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxylic acid

272mg metyl 4-amino-6-clo-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylat thu dugc trong budc 2 dugc hoa tan trong 2,7ml THF va 2,7ml
metanol, va 1,45ml dung dich nuéc liti hydroxit (4 mol/L) dugc thém vao hén hop, sau d6
khudy & nhiét d6 phong qua dém. Thém 20ml nuée va dung dich nude axit hydrocloric 2N vao
dung dich phan tmg dé axit héa dung dich, tir 46 thu dugc chét két tia. Dung méi hitu co dugce
loai bo, va chét cin dugc khqu dong thoi 1am lanh bﬁng da trong 1 gid, sau do loc, tir 46 thu
dugc 248mg hop chit néu & dé muc.
Buéc 4: Tng hop 4-amino-6-clo-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit

Thém 2,5ml DMF vao 48mg axit 4-amino-6-clo-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxylic thu dugc trong budc 3, va 33mg 1-hydroxybenztriazole
va 38mg 1-(3-dimetylaminopropyl)-3-etyl carbodiimit hydroclorua ciing dugc thém vao do,
sau d6 khudy & nhiét do phong trong 1,5 gio. Thém 106mg tert-butyl 5-amino-3-metyl-1H-
pyrazol-1-carboxylat duoc tong hop trong vi du tham khao 5 vao dung dich phan tmg, va hdn
hop nay duoc 1am ngudi dén 0°C. Sau d6, thém 0,45ml dung dich liti hexametyldisilazit (1M
THF) vao hdn hop, khuy & 0°C trong 30 phit. Thém 5ml dung dich nuéc natri hydroxit 1IN
vio dung dich phan tmg, va khudy hdn hop & nhiét d6 phong trong 1 gid. Dung dich phan (mg
duogc phan chia thanh etyl axetat va nudc. Lop hitu co dugc rira bang nudc ba lan va duge rira
bang dung dich nudc natri clorua bio hoa, sau dé 1am khé qua natri sulfat khan. Sau khi loc,
dung dich tao ra dugc ¢b diic. Phan cin duoc loc bang cdt silica gel (etyl axetat/metanol = 1/0 -
> 8/1), tir d6 thu duoc 15mg hop chit néu & dé muyc.
Vi du 76: Téng hop 4-amino-6-bromo-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-
TH-pyrolo[2,3-d]pyrimidin-5-carboxamit
Buéc 1: Tbéng hop metyl 4-amino-6-bromo-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxylat

Hoa tan 23g metyl 4-amino-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-carboxylat thu dugc trong bude 1 cua vi du 75 trong 47ml cloform, va thém
3,3g N-bromosucinimit vao hén hgp, sau d6 khudy & nhiét d6 phong trong 3 ngay. Dung dich
phén tmg dugc phén chia thanh cloform va dung dich nudc natri thiosulfate 10%. Lép hitu co
duoc rira bang nude va dung dich nude natri clorua bo hda, va 1am khé qua natri sulfat khan.
Sau khi loc, chét loc duge ¢d dic. Metanol va nudc duge thém véo chit cin dé tao ra huyén
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ph), v metanol duoc loai bd. Chit cin duoc khudy & 0°C trong 1 gid, va chét rén duge thu
gom lai béng cach loc, tir d6 thu duoc 2,50g hop chét néu & @ muc.
Buéc 2: Tong hop 4-amino-6-bromo-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxylic acid

Theo qua trinh & budc 3 trong vi du 75, str dung 1,10g metyl 4-amino-6-bromo-
7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylat thu dugc trong bude 1, hop
chit néu & dé muc (97%) dugc tao ra.
Budc 3: Téng hop 4-amino-6-bromo-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-
TH-pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qué trinh & budc 4 trong vi du 75, str dung 238mg axit 4-amino-6-bromo-
7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic thu dugc trong bude 2, hop
chét néu & dé muc (26%) dugc tao ra.
Vi du 77: Téng hop 4-amino-6-methoxy-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit
Buéc 1: Téng hop axit 4-amino-6-methoxy-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxylic

560mg metyl 4-amino-6-clo-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-

dJpyrimidin-5-carboxylat thu duoc trong budc 2 ctia vi du 75 duoc tao huyén phi trong 10ml
THEF, va 121mg 4-dimetylamino pyridin va 1,52g di-tert-butyl dicarbonate dugc thém vao
huyén pht va khudy. Hn hop dugc khudy & 50°C trong 1 gio. Sau khi 1am ngudi, dung dich
phan tmg dugc ¢b diic, va phin chia thanh etyl axetat va nudc. Lp hitu co duoc rira bang nudc
va dung dich nudc natri clorua bdo hoa. Natri sulfat khan dugc thém vao, va hdn hop dugc loc,
va cd diic. TH&m 10ml metanol vio chét ling, v 1ml natri methoxit (dung dich metanol chira
khoang 5 mol/L) dugc thém vao hdn hop with stirring, sau d6 khudy & 50°C trong 1 gid. Sau
khi 1dm ngudi, hén hop duge cb dic, va chét cin duoc phan chia thanh cloform va amoni
clorua bdo hoa. Lép hitu co dugc rira bang nude va dung dich mrde natri clorua bdo hoa. Natri
sulfat khan duoc thém vao, va hén hop duogc loc va c6 dic. Thém 1ml diclometan va 2ml
trifloaxit axetic vao chit ldng, va khuy hén hop & nhiét d6 phong trong 1 gio. Sau khi co dic,
chét cin dugc phan chia thanh cloform va dung dich nu6c natri bicarbonat bao hoa. Lop hitu
co duogce nia b%mg nudc va dung dich nudc natri clorua bdo hoa. Natri sulfat khan dugc thém
vao, va hdn hop dugce loc va b dic. Chét cin duoc hoa tan trong 20ml metanol, va 2,3ml dung
dich mr6c natri hydroxit (4 mol/L) dugc thém vao hdn hop, va khudy hdn hop & 50°C trong 1
gid, sau d6 ciing khudy & 80°C trong 1 gid. Sau khi 1dm ngudi, thém 20ml nu6ce va dung dich
nude axit hydrocloric 2N vao dung dich phan {mg dé axit héa dung dich, tir d6 thu duoc chét
két tha. Sau khi hitu co dung méi duoc loai bd, chét cin dwoc khudy dong thdi lam lanh bing
da trong 1 gio va dugc loc, tir d6 thu dugc 417mg hop chit néu & @& muc.
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Bude 2: Téng hop 4-amino-6-methoxy-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-
TH-pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qué trinh & budc 4 trong vi du 75 , sit dung 30mg axit 4-amino-6-
methoxy-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic thu dugc trong
budc 1, hop chit néu & d& muc (36%) duoc tao ra.
Vi du 78: Tng hop 4-amino-6-clo-7-(1-flo-2-metylpropan-2-y1)-N-(5-metyl-1H-pyrazol-3-yl)-
7TH-pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qua trinh & budc 4 trong vi du 75, st dung 30mg axit 4-amino-6-clo-7-(1-
flo-2-metylpropan-2-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic ma da duoc téng hop bang
cach st dung 7-(1-flo-2-metylpropan-2-yl)-5-iodo-7H-pyrolo[2,3-d]pyrimidin-4-amin thu
duoc 1am chét trung gian trong vi du 50 theo qué trinh tir budc 1 dén 3 trong vi du 75, hop chét
néu & d& myc (16%) dugc tao ra.
Vi du 79: Téng hop 4-amino-6-(3-hydroxy-3-metyl-1-butyn-1-y1)-N-(5-metyl-1H-pyrazol-3-
y1)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit

Hoa tan 35mg  4-amino-6-bromo-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit thu dugc trong vi du 76 trong 1ml
DMF. 1,7mg dong iot, 87uL 2-metyl-3-butyn-1-ol, 31yl trietylamin, va 10mg tetrakis
triphenylphosphin paladium duoc thém vao hdn hop va khir khi, sau d6 khudy & 100°C trong 2
gior. Dung dich phén mg dugc phan chia thanh cloform va nude. Lop hitu co dugc rira bang
dung dich nudc natri clorua béo hoa, 1am khé qua natri sulfat khan, va dugc loc, sau do6 cd dic.
Phén cin duge loc bﬁng cot silica gel (etyl axetat/metanol = 1/0 > 4/1), tir 46 thu dugc 14mg
hop chét néu & dé muc.
Vi du 80: Téng hop 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-7-(1-metylxyclopropyl)-6-(pyridin-
3-yletynyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qua trinh & vi du 79, st dung 3-etynylpyridin thay vi 2-metyl-3-butyn-1-ol,
hop chét néu & d& muc (72%) duoc tao ra.
Vi du 81: Téng hop 4-amino-6-((1-hydroxyxyclopentyl)etynyl)-N-(5-metyl-1H-pyrazol-3-yl)-
7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qua trinh & vi du 79, str dung 1-etynylcyclopentan-1-ol thay vi 2-metyl-3-
butyn-1-ol, hop chét néu & d& muc (18%) duoc tao ra.
Vi dy 82: Tong hop 4-amino-6-((1-metyl-1H-pyrazol-4-yl)etynyl)-N-(5-metyl-1H-pyrazol-3-
yl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qué trinh & vi dy 79, sir dung 4-etynyl-1-metyl-1H-pyrazol thay vi 2-
metyl-3-butyn-1-ol, hop chét néu & dé muc (43%) duge tao ra.
Vi du 83: Téng hop 4-amino-6-((1-metyl-1H-imidazol-5-yl)etynyl)-N-(5-metyl-1H-pyrazol-3-
yD)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit
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Theo qué trinh & vi du 79, sir dung S-etynyl-1-metyl-1H-imidazol thay vi 2-
metyl-3-butyn-1-ol, hop chit néu & d& muc (57%) dugc tao ra.
Vi du 84: Téng hop 4-amino-N-(5-metyl-1H-pyrazol-3-y1)-7-(1-metylxyclopropyl)-6-(3-
morpholino-1-propyn-1-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qua trinh & vi du 79, st dung 4-(2-propyn-1-yl)morpholin thay vi 2-metyl-
3-butyn-1-ol, hop chit néu & d& muc (39%) dugc tao ra.
Vi du 85: Téng hop 4-amino-6-(3-(1-hydroxyxyclobutyl)-1-propyne)-N-(5-metyl-1H-pyrazol-
3-yl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qua trinh & vi du 79, str dung 1-(2-propyn-1-yl)xyclobutan-1-ol thay vi 2-
metyl-3-butyn-1-ol, hop chét néu & d& muc (58%) duoc tao ra.
Vi du 86: Tdng hop 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-6-
((tetrahydro-2H-pyran-4-yl)etynyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qué trinh & vi du 79, st dung 4-etynyltetrahydro-2H-pyran thay vi 2-
metyl-3-butyn-1-ol, hop chit néu & dé muc (56%) dugc tao ra.
Vi du 87: Tong hop 4-amino-N-(5-metyl-1H-pyrazol-3-yl)-6-((1-metyl-1H-pyrazol-3-
yDetynyl)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qua trinh & vi du 79, str dung 3-etynyl-1-metyl-pyrazol thay vi 2-metyl-3-
butyn-1-ol, hop chét néu & d& muc (28%) duoc tao ra.
Vi du 88: Téng hop 4-amino-6-(imidazo[1,2-b]pyridazin-3-yletynyl)-N-(5-metyl- 1H-pyrazol-
3-yD)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qua trinh & vi du 79, st dung 1-etynylimidazo[1,2-b]pyridazine thay vi 2-
metyl-3-butyn-1-ol, hop chit néu & 4 muc (19%) duoc tao ra.
Vi du 89: Téng hop 4-amino-6-ethoxy-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-
TH-pyrolo[2,3-d]pyrimidin-5-carboxamit
Budc 1: Tong hop axit 4-amino-6-ethoxy-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-
S-carboxylic

630mg metyl 4-amino-6-bromo-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
dJpyrimidin-5-carboxylat thu duoc trong budce 1 ctia vi du 76 dugc tao huyén phi trong 10ml
THF. Thém 119mg 4-dimetylamino pyridin va 1,27g di-tert-butyl dicarbonate vao dung dich
niy with stirring, va khudy & 50°C trong 1 gid. Sau khi 1dm ngudi, dung dich phan tmg duoc ¢6
dac, va duoc phéan chia thanh etyl axetat va nudc. Lop hitu co duge rira bang nude va dung
dich nudc natri clorua bdo hoa. Natri sulfat khan duoc thém vao hdn hop, va hdn hop duge loc
va ¢d ddc. Thém 15ml etanol vao chét ling, va ciing thém 2,28ml natri ethoxit (dung dich
etanol 28%) vao with stirring, sau d6 khudy & nhiét d6 phong qua dém. Dung dich phan tmg
duge trung hda bang dung dich nuée axit hydrocloric2N, va sau d6 c6 dic. Chét can duoc phan
chia thanh cloform va nuéc. Lop hitu co dugc rira bang dung dich nuéc natri clorua bio hoa,
va natri sulfat khan dugc thém vao hon hop. Sau khi loc, ¢6 ddc dung dich tao ra. Thém 3ml
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diclometan va 6ml trifloaxit axetic vao chét ling, va khudy hdn hop & nhiét &6 phong trong 1,5
gi0. Sau khi c6 dic, chit cin duoc phan chia thanh cloform va dung dich nu6c natri
bicarbonate bio hoa. Lép hitu co duge rira bing nuéc va dung dich nuée natri clorua bio hoa,
va natri sulfat khan duoc thém vao hdn hop, sau d6 loc va co dic. Chét can dugc hoa tan trong
20ml metanol, va 3,88ml dung dich nu6c natri hydroxit (4 mol/L) dugc thém vao hdn hop, sau
d6 khuiy & 60°C trong 3 gio. Sau khi 1am ngudi, 50ml nuéc va dung dich nudc axit
hydrocloric 2N dugc thém vao dung dich phén Umg dé axit héa dung dich, tir d6 thu duoc chit
két tiia. Dung moi hitu co dugc loai bo, va chit cin dugc khudy dong thdi 1am lanh bing d4
trong 1 gi®, sau d6 loc, tir 46 thu dugc 432mg hop chit néu & d& myc.
Bu6c 2: Tong hop 4-amino-6-ethoxy-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-
7H-pyrolo[2,3-d]pyrimidin-5-carboxamit

Thém 1,2ml DMF vao 67mg axit 4—amino—6—ethdxy—7 -(1-metylxyclopropyl)-
TH-pyrolo[2,3-d]pyrimidin-5-carboxylic thu dugc trong budc 1, va 4lmg 1-
hydroxybenzotriazole va 51mg 1-(3-dimetylaminopropyl)-3-ethyl carbodiimit hydroclorua
ciing duge thém vao do, sau d6 khudy & nhiét d6 phong trong 2 gid. 143mg tert-butyl 5-amino-
3-metyl-1H-pyrazol-1-carboxylat tong hop trong vi du tham khéo 5 dugc thém vao vao dung
dich phan tmg, va 0,60ml dung dich natri tert-butoxit (M THF) dugc thém vao hdn hop &
nhiét do phong. Sau khi khudy trong 30 phit, thém 5ml dung dich nuéc natri hydroxit 1N vao
vao dung dich phéan tmg, sau d6 khudy & nhiét d6 phong trong 1 gi¢r. Dung dich phan mg duoc
phén chia thanh etyl axetat va nudc, va 16p hitu co duge rira bing nudc ba lan, va dugc rira
bang dung dich nudc natri clorua bdo hoa. Sau khi lim khé qua natri sulfat khan, dung dich tao
ra duge loc va ¢b dic. Phin cin duge loc bing cot silica gel (etyl axetat/metanol = 1/0 -> 5/1),
tir d6 thu duoc 33mg hop chit néu & d& muc.
Vi du 90: Téng hop (R)<4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-6-
((tetrahydrofuran-2-yl)methoxy)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit
Budc 1: Tong hop metyl 4-(bis(tert-butoxycarbonyl)amino)-6-clo-7-(1-metylxyclopropyl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxylat

35Img metyl 4-amino-6-clo-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-

d]pyrimidin-5-carboxylat thu dugc trong budc 2 cta vi du 75 dugc tao huyén phi trong 6,3ml
THF, va 76mg 4-dimetylamino pyridin va 818mg di-tert-butyl dicarbonate dugc thém vao do
with stirring. Sau d6 dung dich dwoc khudy & 60°C trong 1 gid. Sau khi 1dm ngudi, dung dich
phan tmg dugc cb diic, va phin cin dugc loc bang cdt silica gel (hexan/etyl axetat =4/1 ->2/3),
tir d6 thu dwoc 523mg hop chét néu & @& muc.
Bu6c 2: Téng hop (R)-metyl 4-(bis(tert-butoxycarbonyl)amino)-7-(1-metylxyclopropyl)-6-
((tetrahydrofuran-2-yl)methoxy)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylat

Thém 86pL (R)-(-)-tetrahydrofurfuryl alcohol vao huyén ph chira 35mg natri
hydrit (60%) trong 1ml DMF dugc lim lanh bang d4, va khudy hdn hop & nhiét d6 phong
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trong 30 phut. Dung dich chita 212mg metyl 4-(bis(tert-butoxycarbonyl)amino)-6-clo-7-(1-
metylxyclopropyl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylat thu dugc trong bude 1 trong Iml
DMF dugc thém vao dung dich nay, va khudy hdn hop & nhiét d6 phong trong 1,5 gidr. Dung
dich phan tmg dugc phan chia thanh cloform va mudc, va 16p hitu co duge rira bang dung dich
nude natri clorua bdo hoa. Natri sulfat khan duge thém vao hdn hop, va hén hop duoc loc, va
sau d6 cd dic. Phan cin duge loc béng cOt silica gel (hexan/etyl axetat = 4/1 -> 2/3), tir d6 thu
dugc 141mg hop chit néu & & myc.
Busc 3: Téng hop axit(R)4-amino-7-(1-metylxyclopropyl)-6-((tetrahydrofiran-2-
yl)methoxy)-7H-pyrolo[2,3-d]pyrimidin-5-carboxylic
Thém 1,5ml cloform va 2ml trifloaxit axetic vao 141mg (R)-metyl 4-(bis(tert-

butoxycarbonyl)amino)-7-(1-metylxyclopropyl)-6-((tetrahydrofuran-2-yl)methoxy)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxylat thu dugc trong bude 2, va khuély hdn hop & nhiét do
phong trong 1,5 gio¢. Sau khi c6 déc, 2ml metanol va 2ml tetrahydrofuran duge thém vao chét
léng, va 1,29ml dung dich nuéc natri hydroxit (4 mol/L) dugc thém vio d6, sau d6 khudy &
60°C trong 3 gio. Sau khi 1am ngudi, 10ml nude, va dung dich nude axit hydrocloric 2N dugc
thém vio dung dich phan tmg dé axit hoa dung dich, tir d6 thu dugc chét két tiia. Sau khi dung
mdi hitu co duoc loai bd, chit can dugc khudy dong thoi 1am lanh bang d4 trong 1 gid, sau d6
loc, tir d6 thu duogc 52mg hop chit néu & dé muc.
Budc 4: Téng hop (R)4-amino-N-(5-metyl-1H-pyrazol-3-yl)-7-(1-metylxyclopropyl)-6-
((tetrahydrofuran-2-yl)methoxy)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit

Theo qué trinh & budce 2 trong vi du 89, st dung 52mg axit (R)-4-amino-7-(1-
metylxyclopropyl)-6-((tetrahydrofuran-2-yl)methoxy)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxylic thu durgc trong bude 1, hop chét néu & && muc (39%) duoc tao ra.
Vi dy so sanh 1: Téng hop 4-amino-1-xyclopentyl-N-(4-flo-1H-indazol-3-yl)-1H-
pyrazolo[3,4-dJpyrimidin-3-carboxamit

Theo qué trinh tdng hop & vi dy 1, st dung 4-flo-1H-indazol-3-amin thay vi 5-
etyl-1H-pyrazol-3-amin, hop chdt néu & d& muc (48%) dugc tao ra dudi dang chét rén mau ndu
nhat.
Vi du so sanh 2: Téng hop 4-amino-1-xyclobutyl-N-(4-metylthiazol-2-yl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamit

Theo qua trinh téng hop trong bude 1 va 2 & vi du tham khao 1, sir dung
bromoxyclobutan thay vi iodocyclopentan, axit 4-amino-1-xyclobutyl-1H-pyrazol [3,4-
dJpyrimidin-3-carboxylic dugc tao ra dudi dang chit rin mau niu nhat. Theo qua trinh tong
hop & vi du 1, st dung axit 4-amino-1-xyclobutyl-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic
thay vi axit 4-amino-1-xyclopentyl-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic, va st dung 4-
metylthiazol-2-amin thay vi 5-etyl-1H-pyrazol-3-amin, hop chét néu & & muyc (83%) duoc tao
ra dudi dang chét rin mau nau nhat.
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Vi du so sanh 3: Téng hop 4-amino-1-xyclobutyl-N-(4-metyl-1H-imidazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit

Theo qué trinh téng hop trong budc 1 va 2 & vi du tham khao 1, sir dung
bromoxyclobutan thay vi iodocyclopentan, axit 4-amino-1-xyclobutyl-1H-pyrazolo[2,3-
d]Jpyrimidin-3-carboxylic dugc tao ra dudi dang chét rin mau nau nhat. Theo qua trinh tdng
hop & vi du 1, st dung axit 4-amino-1-xyclobutyl-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic
thay vi axit 4-amino-1-xyclopentyl-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic, va sir dung 4-
metyl-1H-imidazol-2-amin thay vi 5-etyl-1H-pyrazol-3-amin, hop chit néu & d& muc (58%)
duocty)niduéidangchﬁnénrnéunﬁunhat
Vi du so sanh 4: Tong hop 1-(tert-butyl)-3-(p-tolyl)pyrazolo[3,4-d]pyrimidin-4-amin

Theo qué trinh tong hop dugc mo ti trong Tetrahedron Letters, 52(44), 5761-
5763; 2011, hop chit néu & d& muc (30%) duoc tao ra dudi dang chét rin mau tring.

Béng 1 dén 14 thé hién cong thirc va dic tinh vét 1y ctia cac hop chét thu dugc
trong céac vi du va vi du so sanh.

-118-



32090

Béang 1

ook
hpadion Cong thirc Dic didm vl i

msz IM+H] + 3&231

TH-HR «mm DHSO-d6) ‘Sppm 1,20 (t. J = 7,6z, :m} 1,67~
1,70 (m, 2H), 1,92-1,95 Ga, 2W), 208-2,12 (. 4H), 2,60 (o o
' 7,6z, 2H). 6,22-5,25 (. 1H), 6,42 (5. 1W). 8,23 (brs, 1M,
8,24 (s, 1H). 8,31 (ors. 1, 10,37 (5. 10, 12,310, 1) .

msx [MEH] + 379, 1

TH-BIR (400 Wiz, OMSO-d8) Sppm 1,88<1,71 {m. 1,90-2,00
(. 2}, 2,08-2,12 (m 4H). 5,21-5,28 (a. Py sss .

6,88 (n. 1H). 6,91 (ors. 1. 1,75 (s, 1), B,11 Gbre. W,
825 (s, W), 848 Brs. 10, 10,70 (o, 10, 13,18 (s M.

msx [MEH] + 379, 3 _
4 THAMR (400 Wz, DNSO-06) Sppm 1,68-1,71 (m 20, 1,93-1,97
- 20, 2,08-2,14 (. 410, 5,20-5,26 G 1H), 6,91-6,53 n
g 240, 7,77 (s, 1), 811 Grs, 10, 8,17 (5. 1. 8,25 (5. M.
RO 18,52 brs, 110, 10,61 (s. 1. 12,90 (s. 1.

msr (M¥H] + 396, 2

1H-NMR (400 MHz, DMSO-d6) Sppm 1,69 (m 200, 1,90-2,00 (n.
o). 2,11-2,13 i AR, sz:-s,za ‘m 1), 6,85-6,87 . 1.
A 7,04 (n 1H),7,50 ®ors, th). 7,60 re. 1. 8,12 Grs. 1.
(P 8,25 <. 1), q,n (brs, 1), iqw (s, 1H). 15,15 (s, 1H).

ms e [MeER] + 389, 1

THAMR (400 WHz, DMSO-d6) Spom 1,68-1,71 (m. 20), 1,041,909
. 2. 2,10-2,13 (m, 4. szswszw&xxa 7,07 . zré
3,3‘:-?33{:,%&() 7,44-7,48 ‘(. 20. 7,78-7,80 G, 2. 8,12
brs. 1), 8,25 (5. . 8,52 Grs. W 10,63 s . 1312
{t 2&’*

mox (MAH] b .

Mok (400 M. DRSO-08) Sppm 1,85-1,72 (m. BH). 1,81-2,03
. A, 2,00-2,12 (m 4H).3,00-3,04 (u 1H), 5,21-5,25 (n.
16,41 (s, 1H), 8,08 (brs. 1), 8,23 (5. 1H). 5,50 (brs. 1),
10,38 (s, 1), 12,32 (5. ).

P
.,

A ms 2 [MEH] + 363, 3

TH-MMR (400 NHz, DMSO-d6} ‘Spps 0,690 9,91-%33
tn, 2). 1,65-1,70 (m, 2H). 1,88-1,06 é. m MM 2
410, 5,215,23  1H), 6,20 s, 1), 8,08 Grs. 10,7823 G,
10, B 48 (brs. 1), 10,36 (s, 1H). 12,33(s. 1.

-119-



32090

Bang?2
” msz [M+¥H] + 355, 4
: b ‘mmm Wém 0,91 (t, J=7,2H M),
b z 2 edr sxz, 40, 5,21-5,25 @ 14, 5
L (. 1), e, s, 110, sz (s, W), 85 Grs, 10, 10,
gj (s, 1H), 12,31(s, 110.
o N m/x (MEH] + 841,
N, i&ﬂﬁ(ﬁﬂ!ﬁ DMSD-6) émm L6171 (m 20, 1,08
5 iy 2. 206200 . 4. 2,13 AR Iy ‘ah s 5, 04-
L N sna eﬁammgw&m:mQaaxmsx
N ;E] 6n 1, 10,49 . 1.
;&?‘ m/z (M+H] + 385, 2
s, TH-AMR (400 Mz, OMSO-08) ‘4ppm (ss «a 1,65-
10 1,70 & 20, 1,90-1,97 . 20, imzs&
H ™A 2950, 1H), 5,21-5,25 m 1, 3,42 s, xm 8,08 Gors, 110,
L éfj 8,24 (s, 115, 8,5 Grs, 11.10,37 (s 10, 12,316, 10,
HNH
o S£§ m/z M¥H] +313, 3
Nz Y TH-MIR (400 Mz, DMSO-d8) dpom 1,84-1,00 @, 20, 2,24 (s,
"o 30, 2,80-2,41 W 20.2,74-2,84 & 20, 530-53% (. 1H.
"L N 6,40 (s, 11, 8,100brs, ). 8,23 (s, 1H.8,40 Gry. WD, 10,81
Sy Nb rs. 110, sz,z& ors. ).
N 3 érm m/e (MEH] + 327, 2
TN TH-A8R {400 W2, m Soom 0,32-0,35 (m 2), 0,76-0,78
12NNy H o, 2. 1,22 (s. 3D, 2,23 {s. 3D, 4,25 (s. 20, 6,40 5.
AN m) 13 rs. 10, 8,76 (s. WD, 8,52 Grs, 10, 10,24 G.
N ’*S( 2,8 &, W
0 ﬂf}m
NHy Y AN m/z [M+H] + 341, 1
ia N TH-MIR (400 Wiz, DMSO-0) Sppm 2,23 {s. 3. 5,205,368 (.
a N 20, 6,3 G, 1. 8,330rs, 2. 8,5 Grs. ), 10,32 G.
NN 1y, 12,29 (s, 1.
.
¢
F
g ;L!"*
e N m/z [M+H] + 386, 1 _
w N H TH-NR (400 Bz, DNSO-d6) Sppm 2,23 (s 30, 3,05-3,16 G
LA 2, 4,61 (0, /= 684z, 2D 6,40 (s, 1D, 8 18lbrs, 1H), 828
N k/\‘ ts. 14, 8,47 (ors, W), 10,52 (s, 1. 13,28 (5. 1.
[ gf‘

-120-




Bang 3

32090

15

m 2 [M¥H] + 318, 3
THHMR (400 Wiz, DMSO-d6) ‘Sppm 0,68 (1, = 7,4 Mz, 301,50
@, J = 6,4 Hz, B, 1,81-2,06 (a 20, 2,23 (s 3. 4,81-486
(m, 10, 6,40 (s 1), 8,00 (brs, W), 8,53 (s, M0, 8,49 brs,
1. 10,30 (s. 10, 12,28 G W

o] : m/z (M+H] + 327, 2
NH: Y-nb TH-MMR (400 Mz, DMSO-0®) Sppm 1,79-1.87 (n, 4H). 1,92-1,98
U (m, 20, 2,23 (s, W), 2,8-2,05 G 10, 4,40 (0. /= 7, MMz,
o ), 6,37 (s, 1M}, 8,12 (brs. W), 8,25 {5, "1, 8,49 s,
NN . 10,24 (s 1, 12,260, 1.
:é,
o ¢{hﬁ-{ sz (MEH] + 392, 8
A {H-MMR (400 MHy, DMSO-6) Sppm 1,79-1,87 (n 4H). 1,92-1,98
1 (. 2, 2,99-2,93 G W), 4,43 (0, Jo6,8Hz, 20, 656 G5
N 1M, 8,22 tbrs, 11, 8,28 (s. 1), 8,38 Grs. 1. 1},45 G5,
(S N ", 551 (s, 1.
bt
O mor [MEH] 4 3137
NHy S {H-NUR (400 Miz. DMSO-G6) Sppm 0,43-0,52 (n 4H), 1,34-1
w o m 1. 323 6. . 424 @ I sétzzms:m(s{
L 8,13 Gre. 1H). 8,25 (5. 1H, 8,50 Gors 0,%8 (s, 1,
N ;»1\7 12,26 (s, 1H).
a |
o N ms e [MEH] + 341, 1
NHy Yo R (400 Wz, DISO-d6) Boom 1,22-1,60 (n B0, 2,22 (o,
9 ). 2,53-2,59 . 1, 4,214,30 Gm 20, 6,37 (s 11,
N tbre, W, 8,25 (s, M. §50 Grs, 1. 10,27 (s. W), :z,zs
N Nb {s, ).
8
!%!
Tel ms 2 (MEH]I 4+ 807, 7
o NH: Yo 1H-MR (400 Wz, DMSO-d6) Spem 1,21-1,61 (m ), 2,53-2,58
i G 10, 4,31-4,33 &, 20, 6,36 (s, 1H), 8,21 (brs, ). 827
i N . ). 8,39 (brs, 1), H}QS (s. B0, 12,81 (. WD,
e
Cry
A
o msz (MEH] 4 358, 3
21 NHz S Npt {H-WUR (400 Wz, DHSO-d6) ﬁgm o J = 6,88z, 680, 5,00~
e 513 (n 1H). 6,67 {s. 1H), 820 {&n 10, 8,27 . 1, 8,36
Hp rs. 10, 11,39 (o, 1), 13,40 (s 1H).
N l}\

-121-




32090

Bang 4
Br
NH
I N m/z [MAH] +
s | N2 Yenk TRak (300wt U0y 3pom 1,50 (4 J = § 8z &), 5,07
5,12 , W), 6,38 (d, /= 1,8, '), 818 Grs, 1H), 826 (s,
LN W, 8,37 Brs.’ W, 11,26 G, M0, 13,85 (s, 1.
N 3\
o ﬁ“*" m/ e (MR + 388,
NH: %oy TH-AIR (400 Wz, OMSO-d6) sm 0,52 (d, o= o115
» H 1&mw1mnam:mum%uma'
i G, 2,2 G 3, 4,31-437 & 11, 6, . 1), 8,11
NN ?mﬁﬁ&&&%&%ﬁ&mim 3 (s, W, 15,27
i 3 .
o NH
N, ﬁﬁ mAsz (M+H] + 886, 8
b {H-MR (400 Wiz, DMSO-dB) Sppm 0,97 (s, 3H), 1,06 (s. 30,
w i w :mnum:mmwuﬁumﬂmmzx
NN G 30, 4,58-4,64 (n, 1), 6,40 (s, 1. 8,08 (ors 1H. 823
{s, 19, 852 tbrs, 1, 10,46 (s, W), 12, 28 (s, H.
;2 =
w3 ;&“ msz (MEH] + 438, 1
4 a0t 5 a8 wr?“ggs} (;sz‘zaji:.s;;;%sz
25 1440~ =
Ly o b g . 8 th brs, %éﬁazw
Q R:r& W, 1,21 s, 1), 12,89 (s, Yo,
9 ﬁ\"”
NH, N mse IM¥HI + 841, 8
N IR 0 W, KSO-46) Spem 1,26 (o, 212,26
2% N 20. 2,24 (s, 0. 2512,62 . 20, 532 4%% 6,41
(5. 1. 8,00 (brs, 1. 8,22 (s, 1H), 8,51 Gbrs, 10, 10,56
(s, 1H), 12,20 (s, WD,
ims x IMEH] + 353, 8
THIBR (400 Wiz, DMSO-d6) Spom 1,01-1,69 (m TH. 2,01 o
2 1), 2,24 (s. 3. 2,35 . ), 2,67 (brs. 1. 5,08-5,10
1), 6,40 (s, 0. 808 (brs, 1), 8,24 (s, ). 8,56 (brs,
11, 10,47 G, 1H), 12,20 (s. 1H).
mo2 [MHEH]T + 417, 3
1H-MR (400 Wiz, DMSO-d6) & pom 0,94-1,67 (v, ™), 206 (m
28 0. 2,37 . 1. 2,72 Grs, 1), "5,80'5,12 (. 1) 640 (s.
N 1), 8,18 (brs, 10, 8,26 (s, 1, 8,3 brs, M. 1,010,
| 0. 12,95 {s. 1H).
7

-122-




32090

Béng 5
m/z [M+H] + 303, 2
TR (400 Wiz, DNSD-dB) "Spom 1, 57-1,60 (m 29, 1,77 {brs,
2 20, 1,91-1,98 (n 6D, 2,24 (5. M0, 2,39-2,36 Gn M, 2,60
(brs. 200, 4,87 (s, 1), 6,41 (s, 1H), 8,00 brs, 0. 822 &
1H), 8,54 (brs. 1), 10,23 (s WD, 1220 (s, W),
m/ 2 [M¥H] + 3685, 4
TR (400 Wz, DHSO-08) Sppm 0,449 (4, o = 7,80z, 3W), 1,24
o (‘z\ ﬁﬁ; 1}” is. 363 ;xsg (dq e T,W. im; 1(““?’% @x
0 g ) 0. 2,04-2,06 . V0. 2024 (s, 3D, 227-2,35 m 20, 2,80~
NN 2,8 G 1, 3,103 14 @ 10562575 o 10, 6,41 G
Py 1), 8,25 (brs, 1. 8,26 (5. 1), §50 (brs, WD, 10,29 (s,
), 11,83 (s, THL
Ny 3 ﬁr«m lmsz [MEH] + 3175 1
g H-R (400 Wiz, DMSO-98) Spom 2,24 (5. 3M), 5,50 fbrs. W),
BN {5,6! (s, 1, 5,72 (s. ). 6,42 Qrs, 1), 845 (brs, 1,
L 8,200n 1), 8,34 (5. TH). 8,68 Drs, WD, 10,81 (s ). 1231
N )\\ {s, ).
7
b
m/x [M+H] + 407, © -
2 TH-RMR (400 MWz, DMSO-d8) Sppm 1,23-210 (. 10H), 4,88-4T1
(. 1), 6,38 {s. 1H), 810(brs, 1H), 826 {s. 1H), 8,36 (brs,
H, 11,25 (s 1D, 12,84(s. W),
msx [MEH] + 3¥7; 8
MR (400 Wiz, DMSO-06 Sppm 1,301, 72(m 1H), 1,42-4,61
3 @ 20, 4L,70-1,73 1, 1,86-2,07 i 6H), 4,60-4,72 tn.
WD, 6,52 (5. 110, 7,05-1,08 (. 1), 8,120rs, 1. b 24 (s,
H. 8,40 (brs, 1. 11,28 (s, V. 13,02 (s. TH).
m/x [MEH] + 318, 1
3 TH-MR {400 Wiz, DNSO-G6} dppm 1,76 (5. 91, 2,24 (s 30,
6,40 (s, 1), 802 rs, 10, 820 (s. W} §57 Bre. ),
10,25 (5. 1H), 1,28 (s, WO .
m/x [M+H] + 380, 8 ,
35 TH-NR (400 MH2, OMSO-d6) Sppm 1,77 (e, OH). 6,30 G5 W),
8,15 (brs, 1, 8,25 (. 1), §35 {bre, 1H), 11,00 (brs, TH),
12,89 Grs. 1H) '
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m/x [(M4H] + 369, 4

TH-HER (400 Wz, DRSO-46) Sppm 1,79 (s, OH) , 6,68 (brs, )
. 812 (ors, 1H) . 8,26 (s 1H) . 8,36 Ors. T 1,13 (s
1&}; §3g“ {s. H.

3

m 2 [M+H] + 367, 1 _

THABR (400 WHx, DHSO-¢6) Sppm 1,78 (s, 9. §61-664 (a
tHi, 6,87-6,88 (. 1H), §,89-6,82 . 1M, 7,79 (s W), 8,06
?ﬂi 1, 8,24 {s. 1), 8,55 (brs, 1. 10,80 (s 1), 13,18
s, ).

m/z (M+H] + 328, 2

TH-BR (400 Wiz, DMSO-G6) Sppm 1,75 (s, 9, 6,81 (bre, 1H},
615 Grs, W), 829 (s, 1H), 836 (brs. 1. 11,18 (brs, W),
13,85 {rs. ). '

39

m/z (M+H] + 329, 3 : _
THABR (400 Wiz, DNSO-d6) Sppm 1,19 (t J= 7,8 He, 3}, L4
(s, B, 259 (g /=78 H. ), 39 (s IH), %08 Bors,
ig‘_ 8,23 (s, 1), 8,64 (brs, 1H). 10,30 (brs, W), 12,27 Gbrs.
1.

m/z (M+H] + 343, 3

- 1400 Mz, DMSO-d8) Sppm 1,21 {d v = 7,0 Hz 6, L 78
(5. OH). 2,84-2,97 (m 1H), 6,39 (s, 1. 806 Qre. W), 8,23
(s, 1R, 8,82 thrs, 1), 16,29 (brs, ), 12,31 Grs. 1),

41

mosz (MEH]T 4+ 3471, 2

H-SIR (400 Wz, DMSO-d6) Sppm 0;67-0,72 (m 24}, 0,89-0,88
s, 20, 1,76 (s, 9D, 1,84-1,01 (m 1), 6,28 (s, I}, &O5
{ors, 1).°8,22 (s. 1), §59 brs, 1) . 10,28 Qrs. 1),
12,3¢ (ors. 1HI ‘

?!‘t/! (M+H] + 8586, 1

HHNNR {400 Wiy, DMSO-g8) Sppm ;74 (s 9, 5 11-1,98 {n
2, 2408517 I B, B21-2,32 B DD, 3,443,852 (n 1),
6,45 (s, 1), 8,06 or s, W), 822 (s. 1M}, 8,61 bor s 1H),
9}36 {br 8, 1H). 3313} {bf s, HL.
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Béng 7
3
S
PRGN msz [MEH] + 377
o KoY AR 400 W, DHSO-d6) Bopm 1,972,34 (a, 1110, 401 oo
0L (. 1. 6,37 (s, 10, 8,09 Gors, ", B,23 (s, 100, 8,48 {
. 30,50 {bre. 1), 12,25 (brs, WO,
Q
B
Sh
fren mor [MEH] 4+ 482, 9
ok THAR (400 Wiz, DHSO-d6) Sppm 2 01-2,30 (x 8. 4/96-4,%0
i m 1H). §36 (s, 1M, 8,07-8,22 (br m | H). B,24-826 &
N &} 1), §34-837 brw 1. 1524 (5. 1. 12,84 G .
AL AN .
O H
NH; N m/z {M¥H] + 300, 2
g N R (40 Wiz, DUSO-06) Spom 1,43 (4 J o= G4 M, 8D,
N H 2t (s, D, 4,80-4,92 (. 3. 6,36 (s 1), 8,00 {s. W)
1§ 52(s. W), 10,52 (s. 1H).
N :i%
o} S NH
NH; m/ e [MEHI + 318, 1
PUYrae: AR (400 Nz, DNSO-d6) Spom 1,49 (6. = 6,84z 3, 2,21
48 H
N (s, ). 462477 (n 2D, 506515 (m 10, 637 (s W,
L PN 810 (brs, 10, 8,52 (s, 1H. 10,57 (s. H). 12,11 (s 1.
%
NH
N W m/2 [M+H] + 388, 3
b i {HAOR (400 Wiz, DMSO-d6) Sppm 0,96 (s, 0. 1,04 (s, 3D,
a 1,30-1,53 (n, 410, 1,76-1,90 (m &0, 2,21 (3, 30,4, 48-4,49
NN G 8,0 (o, WD, 8,09 (s, 1. 8,80 ts. 1. 10,45 (s,
i, 12,12 (. 0.
ms 2 [MEH] + 8314, 1
di TH-HR (400 Wiz, DMSO-d8) dppm 1.70 (s, OH). 2,19 (s, 30
16,35 (0. J = 1,5 Hz, 18, 807 (s 1H, &ﬁ{tlw 1,59 G,
'y 12,07 (s, 1H).
msz (MPH] + 368 2
w© THAMR (400 Wie. DUSO-d6) Spem 1,72 (s, 9. 6,61 (s, 180,
; 89 o 20, 0,76 fn W), B 01 {5 W 85321,!&}
10,85 (5. 10, 12,99 (s, 1H).

-125-




32090

Bang 8
0 /CK,*“
NH; NN m/z (M+H) + 332, 2
0 & i TH-R (400 MHz, DHSO-d6) dppm 1,71 (s, 6H), 2,21(s. 0.
4930, WD, 5,05 (s. 1), 6,37 ts. 1H). 8,00 & 1, §49 (s,
NZN ), 10,84 (. 1), 12,10 (5. ).
A,
o j NH
Wby moz (MEH] + 312, 2
4t N TH-HMR (400 Mz, DNSO-d8) dppm O:87 (m 20, 4,13 (w 2

154 5, 3. 221 (s. 3. 6,36 (s, 1), B 11 (5. 1. 8,37
b, 1), 10,50 (s. 1H). 12,00 (5. 1O

Q NH
NH; msz (M+H] + 340, 4
it b (H-MR (400 WHz, DNSO-d6) Sppe 0Oy 49-0,56 (s 4H). 1,62 (s
L 6. 1,81 . 1H, 2,23 (s, 3, 6,39 (s, 10, 8,00 (. 1H).
SN 18,56 (5. 1), 10,65 (s, 1. 12,10 (s. 1H).
i
i, N m/r [MEH] +  Ba4, 2
" ! [HMR (400 Mz, OMSO-d6) Spem 1,67 (s, G, 2,67(s, ).
i 3,12 (s, M. 3,01 (s. 2. 6,36 (s, 1. 8,07 (s. 1), 8,42
N %\ b 1), 10,83 (s W0, 12,10 {s. 1H.
iy
NH, N msz (MEH] + 330 1
“ N THAMR (400 Wiz, DMSO-d8) 'Spom 1,28 (rs, &), 2,21 (s, 3.
N 457 (s, 1), 469 (5. 1N, 6,34 (s, 1), 812 (s, 11, 840
G, 1. 10,58 (5. 1, 1211 (s, 1.
N é"\/p
Q ﬁ
MNH2 N msx (M+H] + 348 1
85 g [IH-HR (400 WHz, DHSO-6) Sppm 1,40-1,45 (». &H). 2,03(s. 3,
N 614 (s. 1), 6,36 (s, 11, 8,12 (s, 1), 841 (s. 1, 10,63
i s, W, 12,13 (s W
N &: 13
(}\'LF
N
msr MPHT + 382, 1 _
- THAMR (400 Wiz, DMSO-d6) Spem 2,17 (s, 8. 2,22 (s, 3.

6,38 (s, 1M, 600-§91 (m 20). 7,32-7,33 tn. 1H). 7,96 (.
i, 850 (. . 16,70 6. 1), 12,12 (s .
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Bang 9
L
D m/z (MFH] + 362,
o N | IHAIR (400 Mz, OMSO-d6) Oppm s,a&-x,az (m, 2H). 213-2;68
Lo & 4. 3,2 «xnsﬁaaasmﬁautmsm
_ (5. ), 852 (s, W0, 10,58 (s. 1. 12,13 (s, 1H).
Q.
-3
%:m
R
i Ot m/z [M#H] + 324, 1
- THABR. (400 Mz, DMSO-06) Sppm 2,21 (s. ), 2,38 (ors. 6,
N ?sa (brs, 1), 8,37 (brs, 1. 808 (6. 1. 8,40 Qrs, W),
LW QMaw!mﬁwm%u
o $ ji}m im/z (M+H] + 340, 8
- N ‘im (400 Wiz, HSO-d6) & ppm 1,80 661, ?4 m
N gwaﬁ}muawzw«d
4 {s,! s,es (s. 1), 8,48 {s. 1. 10,61 (s. m; ::z,;s :‘5‘
N ? 1.
o jiuﬁ
NH; 3 m/z (M+H] + 786 z
o b b TH-R (400 Wiz — pom 2,08 (s, %?is. :
N egn (s, . 6,99-7,01 (n. 20, 7,14-7,26 b, 74885 (s,
NN ;n&m}mmmm 519 6.
g
NH; v m/2 (M+H] + 386, 2
6NN TH-HR (400 My, DNSO-d6) 39@!0589 {s. ﬁi}t&{t ¥
' (s. ). 637 (5. M), §04 (s. 1. 562 (x. 1M, 10,83 (s,
N §¥; 1, 12,12 (s. 1.
o ﬁkjﬁi«l
NH, R SN m/2 (MEH] & 342, 2
o H u~m{mm DMSO-06) 8 ppm 0,68 (4. J = 6,8 Kz, B, 1,64
& 2,21 (5. 3. 3,12:4,15 @ ). 6,37 . ). 8,05
- %Q' csw}%aux&;gmu ), 12,10 (s, ).
B
tfH
o N m/z (M¥H] + 380, 0
os | Nt Y-nH {H-MIR (400 Mz, DNSO-d6) Sppm 1,74 (s, § M), 6,13 (s, 1 ),
'y 814 (s. 10, 8,32 (s. 11 10,85~ 10,9 @ 11) . 1398 (.
1.
LW :¥*
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Bang 10
o, H
NH NN
N grﬁggfﬁ“- m/e (M+H] + 344, 2
u . 108 (40 Mz, DUSO-6) 4 5om . 910 32 G 30
N N (6. 21 6,58 - 6,61 s’, 0 (s, 1 H) B/51s, 1),
)\\ ;6?3(; . 12, 41552 . H).
Br
NH, Q NH m/z (M+H] + 366, 0
ol TH-HR (400 iz, DRSO-d6) 6ppm 1, 45-1,47 (n. OH), 4,92-4 %
- L W, 0, 613 (s, 1), 7,94 (rs. 10, 8,11 (s, 1.8,13 G.
0, 831 (. . 10,87, 1D, 12,95 (5, 1.
N :L\
O H
NH» N
NN 7"‘“"’)\ m/x [M+H] + 398, 0
o« N HN. Z2~Br THABR (400 Wiz, DHSO-06) 8 pom 1,74 (brs, ) 4,96 Qrs, 1 1)
A N 5,08 (rs, 1) 6,14 (5, 11 8,01~ 815 @ 108316, 1,
N /t 10,91 (s, 1. 12,99 (. W
F
NH, O\
x }1 ok (400 Wi, ohs0-36) " 6,96 - 1,06 G 210, 112
i i 4 ). & ppm ¥ Hy, 112 ~
o Nsk ) HN, 7~8r 1,20 (. 28, 155 (s, 3K, G116 ;s'in, ,fétb%ta
NZ N é o, 42 - '8,26 @, 110, 10,74 - 10,95 o 3
) E rs. 1
o S ;i?” m/z [M+H] + 326, 8
T N 1m@wmz mzsmtasis' . 8
8 I H A A A o, 2 310,58 o B0, 252
L zgﬁt 637 G, 1, 8,06(s. 10, 838 (s, 1), 10,58,
NN 12,10 G, 10,

&9

mz [MEH] + 332 2

TR (0 iz OISO-d6) &hom 1,82-1,90 Gn,
2,37-2,47 (n. &), 5,10-5,18 G, 14, 6,3

| 8,67 G5, 1) 10,57 . 1),

M, 4,2 G,
T (s, 1, 8,08

g 12,17 (s, 1.

10

mAsz [MEH] + 328, 4

1H-H0R (400 Wiz, DNSO-98) Sppm 0,53 (t, 4= 7,4 Hz, 3H),
{s, 8. 2)17-¢,2 ®m ). 2,21 (s, 30, &35 {s, 1Y, gﬁ?
{s. 1H, £.43 {5, 10, !%53 {5, 1H), 12,13 {5, ).
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Béang 11
g
Ny msz (MAH] & 382, 4
" N B TH-NR (400 Wz, DHSO-d6) & ppm 1, 26-2,00 (m. 8H), 321 (s,
L L 0.2,% ;1. 2,4 m 1), 462 & 10, 637 (s, 1.
| 8,10 (s. 10, 8,54 (6. UD. 1062 (s, 1), 12,12 (s, W),
NHy 3 ﬁ&’w m/z [MEH] + 326, 2
N TH-MR (400 Wiz, DNSO-d6) Sppm 1,68-1,72 (m 2H). 1,79-1,%0
7 N " (n, 4, 2,12-2 17n 20, 2,21 (s, 30, 506-509 Ty
¢ 6,37(s, 1), §09 (s 1), §46 (s, 1H). 1G58G. 1H. 1311
N {i} (s, 18
N
HN
MQQ NH m/z [MeH] 4+ 328, 1
5 ' - IR (40 iz, DASO-) Sowm 1,85 (&, O 0, 2,22 (s, 3 0.
NS 67 (s, 3H, 6,40 (s, 1 H), 6,85 (s, 2. 808 (s. 1 1)
K ' &ssm 1, 12,10 (s, 1 H.
nN N
" Q ¢ im/ 3 [M+H] +
2 e Tk (400 e, S0 Somm 0,28-0,32 (n, 2). 0,35-0,38
u N o 2. 00109 20, 105-1,08 (n, 2. 1,51-1,53 im
221 (s, 30, 6,36 (. ). B11 (s 1. §34 (5 1),
NN R),SS (s, 1H,12,10 (bra, 1.
N, ';P
£ yc msa IMEH] + 360
25 “ m—!ﬁ{lﬁéﬂﬂ:m}699:10&»12#%4&%46{;
Ny, ~NH 2,21 (s, 3 6,37 (s, 1) 7,27 (s, 2 8,16 (s, 1) 1632
o TN {sxhagwc;;m
H“i
N
N
g N ar m/z [M+H] + 302,0
" T BB W S
i (s % ) s, %,
NHy fHH © T zis ore 1 ! ’ 4
L
Ny N 7
mSx {Mn}' i} +
i | o 1H-HIR (400 Mz, mmém—a; - 1,15 2 H) 1,2
«;:ma,m 06 311}2,34(: 3&},25(* IH 649
Wza.:%\ *6,51 o 1184 ~836G 1H 316~-919 & 14
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Bang 12
F
5” ﬁ o m/x (M+H 1+ 66,1
. | . 1H-R (400 Mz, CHLOROFORM-d) & pom 1,97 - 2,02 (m. 6 10 33
_ {L3$§i(&!%%ﬂini%&ﬂé&!Q%ﬂk
Ntz o ~NH H 8,98 GFs, 1 H).
w0 |
N
Ny N . m/z (MEH] + v
,‘}/ : OH mm{mmz, mmt Spom 1,03 = 1,11 . 21 421 -
9 2 210 149 6. I 160 (6 6K B2 @ 30§19
NHy J~NH &rsnﬁsz Qs 1H 819 (s 11 5,80 (br 5. 1H
O 12,24 r 3. W '
Hﬁ%ﬂ\
N
N, N moz [MEH] + 4134
] THHR (400 Wz, DNSD-d6) &ppm 1,17 = 1,25 (. 2 H) 1,25 -
ot ' " 1438 o 2W) 1,55 (s, 3H) 2523 (5, 3W 644 (brs. 11 7,82
t4 1 (60, /= 1,70 477 He, 10 G or dt /= 1,00, 18 be |
| 1 8,20 (s 1H)8,66 @4, J = 470, 1,47 Kz, 1'H) 8,96 (0 v =
5mm1m@ﬁmm1mgu<a;
m 2 [MPH] 4 4204
IR (400 Wiz DHSO-08) 8 pom 0,98 - 1,16 tm 2 H) 1,19 -
81 1,3 o 20 S0 6 I 460 1,85 w 4K )52 - 2,00
(m 2 1 2,012, 7{;2&: 2,22 (8. 310 5,67 (5. 1 H) 6,41
(s, 16 832 5. 1H 9,91 (. 1 H) 12,15 = 12,36 tm 1 H).
1 N m/ 2 [M+H] + 4162
N TH MR (400 Wiz, DHSO-d6) & pom 1,00 - 1,14 (. 2 H) 1,25 -
82 ' (30 (. 2 M 1,50 (5. 3K 2,22 (s 31 3,89 (s, 310 6,42
NH; Z~NH ttﬁ?,ﬁlia 13}8,3 suns,n{;w;fgwua
o 12,22 6. 1 0.
N
oA
1 N NW m/z [MEH] + 4162
1] ' 4 IR (400 Mz, DHSO-GE) 8 opm 1,10 - 1)1 @ ZHD 1,26 -
g 1,3 & 2 M) 1,64 (s, um,zn’ im, 5. 30 642
NH; NH cs PH 7,80 (5. TH 7,86 (s 19 (s TH 30,96 (s 2
¢ }:lx W 1221 (5. 1 H.
HN,
N
e
.(“ N N m/z [M+H] + 4352
i : TH-MIR (400 Wiz, DHSO-06) & ppm 1,03 - 1,12 (m 2 W) 1,22 -
g ! 1,28 (o, 200 1,48 (s, 3H 2,21 (5, 3K 2,56 - 2,63 (a 4 H)
Ny #—NH g8 - 38 w AW 376 (s 20 s,aa ®'s, 11 8,17 G, 1
(4] lﬁ,ﬁl thr s 18}?2,!? {br s,
N )
N
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85

m/ z [M+H] + 42,2

R 400 . DD 8 oom 02 00 in 210 1,0
26 O 20 1,48 (5, 31 1,50 - 20 1,9 -210
@ 2 210 zzsazmm& 33}:,934’ 21 551
s, 1H) 6,30 (brs 1H) 8,15 (s 1) 10,00 (s 1 H) 12,20
s 1K),

1,20

8

m/z (M+H] + 2
H-R (400 Wz, CHL Mgi&“%%{t 2“3136(82

B 15 6 0 8- 200 21 706 - 2,13 0.2 1) 2,3
s, 30 318 (0t J= 8,89, 454 ke, |

0 36 (ddd J =
1,73, 8,80, 293 Wz, ms,ai AP 40 M, 21
653 rs, 110 835 (s 11) 479 (s 1

87

m/ z [M+H] + 4162

TH-MR (400 B2, m—@s} Spom. 1,08 n 20, 1,29 (w2,
1,52 (s, 3. 122 {s. 30. 3,91 (5. 3, 64 ) 681
(n 1H), 7,86 (n 1H), 8,14 o, 1H). 10,13 . H:

m/z [M+H] + 4532

TR (400 2, m} Spa L, 164,18 (0 2D, 4,34-1,0
W 20, U5 (s, M. 2,23 (s, 3. 42 (s, 1), 7,40-183
® 10, 821 s, 1D, 826-8,30 0. 20, §30 (n ﬁ'ﬁ 355*
o o b

88

msz [M+H] + 356,2

THAR (400 iz, OMSD-d6) G ppm 0,99 - 1,07 (& 2 ) 1,14 -
12 G, 20 1,51 (L J= 6,9 ki xi'x - m,zo
38}6%3564 - 696 He, ms ;! 126 1H

9,52 is TH 12,08 Grs, 1H.

msz [M+H] + 4122
1H-MR (400 Bz, DMSO-dB) & ppm ?(ﬂ' - L0 & 2 1,13
1,29&28}1536 3&3;,‘?2*' ;

0 - B P e
H B,ﬁ Es 1 8,68 {brsi 1 1206 (. 18,
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Bang 14
i
P HH
£ . e msz (M+H] + 381, 2
TE N, Sl TH-RNR (400 Mz, DMSO-d6) & ppe t,s ;as ( 2. 1/86-1,%
B3 20, 1,09-2,14 (n 4H), ’:‘,2 s,z M, 63 % thes, 2,
D 18522 (n 1, 7,58-7,65 @ M), 8,12:6, 14 ' 10, §26
8o WA (s, 1.
SdiiRe
N
i, 3 z‘_—-s m/z [M¥H] + 31,3

TH-MR (400 iz, DMSO-06) Spom 1,85-1,93 (n 2. 2,32 (&,
3, 2,30-244 o, 2,2 76-286 W 531-5,40 (0, 1),
6,91 (5. 1. 8,21 (rs, 200. 830 (s, 11,1264 (brs, )

‘Hop chét 2 clia
vi du so sanh
=

g
€ 0 H m/z [M+H] + 813, 3
OF  NH Ynk 1H-MR (400 Wz, DMSO-d6) Sppm 1,82-1,90 (m. 2H), sz {a,
R M. 232-241 W 2,2,64-2,76 & 2, §27-6,%
N 6,60 (s, 1), 7,89 (brs. 1), 8,20 (s, 1H), 9,46 Gbrs, ;a}
g:.g‘ N? N !1,99 (brs. 1H).
s

mos2 [Mt+H] + 282, 3

R (400 e, AORFORED Sppm 1,84 (5. 90, 2,43 (s
oS 36 bre 2. 6 v S8 b 20 05 @ o= 18
H2, 2!6 8,38 (s. 1H).

Hop chat 4 cia
vi dy so sanh

Vi dy thi nghiém 1: Po hoat tinh tic ché RET (in vitro)

Lién quan dén céc didu kién dé do hoat tinh trc ché ciia hop chét in vitro ddi véi
hoat tinh kinaza RET, trang web AnaSpec cho ring Srctide (GEEPLY WSFPAKKK) tuong
{mg vé6i peptit chit nén trong phan tmg dé do hoat tinh kinaza RET. Do d6, chudi axit amin
duoc didu chinh va biotin héa modt phdn d& diéu ché peptit biotin héa (biotin-
EEPLYWSFPAKKK). Protein RET ti t5 hop & ngudi tinh ché dugc dung trong thi nghiém
duoc mua tir Carna Biosciences, Inc.

Pé do hoat tinh trc ché, dAu tién, timg hop chét theo sang ché dugc pha lodng
béng dimetyl sulfoxit (DMSO). Tiép theo, protein RET, peptit chét nén (250 nM sin phém cd
dac cudi cing), magié clorua (10mM san phim cb dic cudi cling), ATP (10um séan phim ¢b
dic cudi cimg), va dung dich chira hop chét theo sang ché trong DMSO (2,5% san phim cd
dic cubi cung cia DMSO) dugc thém vao chit dém cho phan Umg kinaza (13,5mM Tris, do
pH 12 7,5, 2mM dithiothreitol, 0,009% Tween-20). M&i hén hop duge 1 & 25°C trong 100 phut
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dé thuc hién phan tmg kinaza. Sau d6, EDTA duoc thém vao dé tao ra 24mM san phim ¢ déic
cudi cling dé phéan img dimg lai. Dung dich phat hién chita khang thé antiphosphotyrosin nhan
Eu PT66 (PerkinElmer) va SureLight APC-SA (PerkinElmer) durgc thém vao hén hop, va mdi
hdn hop dugc @ yén & nhiét do phong trong 2 gior hodc nhiéu hon. Cudi cling, cuong do
huynh quang dudi anh sang kich thich c6 budc séng 337 nm dugc do bing PHERAstar FS
(BMG Labtech) & hai chiéu dai budc séng 620 nm va 665 nm. Mirc do phospharyl héa duge
tinh tir ti 16 cuong d6 huynh quang & hai chidu dai budc séng, va hop chit c6 dic ma sy
phospharyl héa duoc trc ché dén 50% dugc thé hién & trj s6 ICS0MM).

Béng 15 thé hién IC50 (M) hoat tinh trc ché RET (WT) ctia hop cht & cc vi
du va hop chit 1 dn 3 & vi du so séanh.

Vandetanib duge biét 14 ¢ hoat tinh trc ché RET cao va ¢6 hiéu qua chong khéi
u cao (vi dy, Carlomagno F. Cancer Res. 2002 Dec 15; 62(24): 7284-90). Hop chét theo sang
ché biéu hién hoat tinh ¢rc ché RET in vitro & mirc d6 tuong duong hoc cao hon Vandetanib.

Céc hop chit 1 dén 3 & vi du so sanh, ma khong c6 nhém pyrazolyl lién tiép v6i
nhém amit, c6 IC50 (nM) 1an huot 13 451, 752, va 486, biéu hién hoat tinh trc ché yéu. Ngugc
lai, néu hop chét theo sang ché c6 IC50 (nM) & khoang 40 14n, hoc nhiéu hon 40 lan, IC50
(aM) ctia cac hop chit 1 dén 3 & vi du so sanh, thi céc hop chét theo sang ché c6 hoat tinh trc
ché RET cao. |
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Bang 15

Hop chét

. c&apvi dy n?;;&} ?&p v?:!é\f cg;,) ?fap v?:sé: Eg}g{;ﬁ
1 1,94 35 015 | 66 0,15
2 6,66 3% 1 67 0,15
4 6,94 37 513 68 0337
5 7,79 38 1,48 69 0,46
7 8,5 39 1,53 70 0,79
8 3,3 41 10 71 04
10 10,2 44 4,58 72 0,266
11 1,73 45 0,788 73 0,32
12 8,24 46 0,48 74 081
13 6,52 47 0,59 75 <015
15 46 48 021 76 0,14
16 496 49 10,33 77 1,35
17 4 50 0,2 78 <0,15
18 3,2 - 51 017 79 0,07
20 5,83 52 0,16 80 0,09
21 2,03 53 0,76 81 0,04
22 1,07 54 023 82 0,15
24 2,2 55 0,36 83 0,17
25 2,27 56 0,279 84 0,1
26 1 57 1,47 85 0,1
27 043 58 0,27 86 0,15
28 04 59 0,51 gﬁ; A ey
29 0,61 60 3,51 sénh
31 1,97 61 083 | Hopondt2 ey
32 1,86 62 2,27 sanh
33 1,86 83 015 mﬁg 3 o
34 0,29 65 0,23 sénh

Vi du thi nghi€ém 2: Kha nang chon lgc trc ché RET (in vitro) so v6i hoat tinh trc ché céc kinaza
khac \
1) Do hoat tinh rc ché RET

Hoat tinh tGc ché RET dugc do theo cach giéng nhu trong vi du thi nghiém 1.
2) Po hoat tinh trc ché SRC

V& céc didu kién dé do hoat tinh trc ché ciia hop chét in vitro dbi v6i hoat tinh
kinaza SRC, bang bao gia cic chét phan (mg co thé chéy duogc seri LabChip ctia PerkinElmer
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chi ra réing peptit FL 4 twong {mg vdi peptit chit nén ding cho phan tmg dé do hoat tinh kinaza
SRC. Do d6, peptit FL 4 duoc sir dung 1am chét nén. Protein SRC t4i t5 hop & ngudi tinh ché
diing trong thi nghi€ém dugc mua tir Carna Biosciences, Inc.

Pé do hoat tinh trc ché, dAu tién, timg hop chét theo sang ché duoc pha lodng
béng dimetyl sulfoxit (DMSO). Sau d6, protein SRC, peptit FL 4 (1,5um san phim cb dic cudi
cing), magié clorua (10mM san phém c6 dic cudi cliing), ATP (15um sén phém cb dic cudi
cing), va dung dich chira hop chét theo séng ché trong DMSO (5% san phém cb dic cubi cing
DMSO) dugc thém vao chit dém phan ‘mg (100mM HEPES, d6 pH 1a 7.0, ImM
dithiothreitol, 0.003% Brij35, 0.04% Tween-20) chira dung dich hdn hop thudc trc ché
phosphataza (PhosSTOP, Roche) va dung dich hdn hop thubc trc ché proteaza (complete Mini,
EDTA-free, Roche) ndng do c6 dic dé xuét. M3i hdn hop dugc & & 30°C trong 90 pht dé thuc
hién phan g kinaza. EDTA dugc pha lodng bing chit dém tach cé sin tir PerkinElmer
(30mM sén phim ¢b diic cudi cling) sau d6 dugc thém vio hdn hop dé dimg phéan tmg kinaza.
Cudi cling, peptit chit nén khong phospharyl héa (S) va peptit phosphary héa (P) dugc tach va
phat hién bdi phuong phép dién di mao quan vi kénh sit dung bo doc LabChip EZ II
(PerkinElmer). Mitc 6 phospharyl héa dugc tinh tir chiéu cao ciia dinh S va P, va hop-chét ¢b
dac & d6 sw phospharyl hoa duoc trc ché dén 50% duogc x4c dinh bing tri s6 IC50 (nM).

3) Po hoat tinh trc ché LCK

V& didu kién do hoat tinh trc ché cita hop chét in vitro ddi vdi hoat tinh kinaza
LCK, trang web AnaSpec chi ra ring Srctide (GEEPLYWSFPAKKK) tuong (mg v6i peptit
chat nén cho phan tmg dé do hoat tinh kinaza LCK. Do d6, chudi axit amin dugc diéu chinh va
biotin héa mdt phan dé didu ché peptit biotin hda (biotin-EEPLY WSFPAKKK). Protein LCK
tAi t6 hop & ngudi tinh ché dugc sir dung trong thi nghiém drgc mua tir Carna Biosciences, Inc.

Pé do hoat tinh trc ché, diu tién, timg hop chét theo sing ché dugc pha lodng
bing dimetyl sulfoxit (DMSO). Sau d6, protein LCK, peptit chit nén (250 nM san phim cb
dic cudi cimg), magié clorua (10mM san phém cb diic cudi cing), ATP (50um sén phém cb
dic cudi cing), va dung dich chira hop chét theo sang ché trong DMSO (5% sén phém cb dic
cubi cing cia DMSO) dugc thém vao chit dém cho phéan mg kinaza (13,5mM Tris; d6 pH 1a
7,5; 2mM dithiothreitol, 0.009% Tween-20). Mi hdn hop dugc 1 & 25°C trong 60 phit dé
thyre hién phan Umg kinaza. EDTA sau d6 dugc thém vao d8 tao ra 40mM sén phim cb dic
cudi cing d& phan tmg dimg lai. Dung dich phét hién chira khéng thé antiphosphotyrosin nhan
Eu PT66 (PerkinElmer) va SureLight APC-SA (PerkinElmer) dugc thém vao hén hop, va mbi
hdn hop dugc dé yén & nhiét d6 phong trong 2 gi¢r hodc hon. Cubi cling, cudong d6 huynh
quang dudi 4nh sang kich thich véi chidu dai buée séng 337nm dugce do bing PHERAstar FS
(BMG Labtech) & hai chidu dai buéc song 620nm va 665nm. Mitc d6 phosphary héa dugc
tinh tir i 16 cuong d6 huynh quang & hai chiéu dai budc séng, va hop chét c6 dic ma & d6 su
phosphary héa duoc trc ché dén 50% dugc x4c dinh bang tri s6 IC50 (nM).
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4) Tinh chon lva Grc ché RET

Tix cac gié tri thu dugce trong phén 1) va 3) & trén, hoat tinh tic ché SRC IC50
(nM)/Hoat tinh ttc ché RET IC50 (nM) va hoat tinh G ché LCK IC50 (nM)/Hoat tinh {rc ché
RET IC50 (nM) dugc tinh, va tinh chon Iya tic ché RET cua hop chét thi nghi€m dugc xem xét.
Béng 16

Hep chit | <pe C50(0M) LeKicsomM) | Hop chét | src ics0(m) LCK IC50{niv)
cavidy | /RETIC50(nM) RETICS50(M) | chlavidy | /RETIC50(M) IRET KC50(nM)
16 1387,7 2825 58 18185 400,06
20 17153 _173,8 63 44486,7 808,7
27 3737,2 8932,6 65 81913 1160,9
31 17873 269,5 67 3483,3 00,0
N 42966 1096,6 68 2151,3 4006
36 32100 346,0 ks 3030,0 4875
38 1748,6 5264 72 27256 469,9
39 52,3 1935 74 33574 950,8
45 2659,9 4137 79 21714 1785,7
47 1340,7 220,3 80 46778 12444
48 2890,5 6333 81 3275,0 2275,0
50 4060,0 1280,0 82 5306,7 1200,0
51 7188,2 18824 83 23294 852,9
52 35750 11313 84 4070,0 37300
53 1947,4 828,9 85 1460,0 743,0
56 5896,1 20394 86 2846,7 1273,3
Hop chét

57 1381,0 3415 4 ctia vi 15,3 15,1
dyso
sanh

Nhur thé hién trong bang 16, hop chét 4 & vi du so sanh biéu hién tinh chon lya
trc ché RET cao hon 15 1an so véi SRC hoiic LCK.

Khi so sanh, hgp chét theo sang ché biéu hién tinh chon Iwra trc ché RET cao hon
vai tram 14n dén vai nghin 4n so v&i SRC hodc LCK, boc 16 tinh chon lya wrc ché RET tuyét
voi ctia nd. Két qué ciing d& xuét ring hop chét theo sang ché c6 it kha ning gy ra phan tmg
phu do tic ché cac kinaza khac ngodi RET.

Vi du thi nghiém 3: Panh gi4 hiéu qua trc ché sy tang sinh t€ bao trén té bao khdi u mang
Kkhuyét tat gen RET (1)

Thi nghiém tiéu diét t& bao in vitro dugc thuc hién trén t& bao TT (dong té bao
bénh ung thur tuyén giap & ngudi mang RET kich hoat dot bién (C634W)).

Huyén ph chira t& bao TT trong méi trrdng Ham’s F12K (Kaighn's) chira FBS
10% (do Life Technologies Japan san xudt) duoc i trong mdi 18 clia khay microplate d4y bang
96 15 véi lwong tir 5x10° (0,15 mL) cho mi 15, va dirgc nudi cAy trong may G chita 5% cacbon
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dioxit & 37°C qua dém (ngay 0). Timg hop chit theo séng ché duoc hoa tan trong dimetyl
sulfoxit dé tao ra 10mM san phdm cd dic, va sau d6 dwgc pha lodng v6i moéi trudng
RPMI1640 chira FBS 10% (do Wako Pure Chemical Industries, Ltd. san xust) dé hop chét
theo séng ché Ian Iwot c6 san phim c6 dic cudi cing 13 40; 12; 4; 1,2; 0,4; 0,12; 0,04; va
0,012um. Timg hop chét ciia cic chét ¢b diic khac nhau dugc thém vio céc 16 ciia khay nudi
cAy chira t& bao TT md i & trén véi luong tir 0,05ml mdi 18 (ngay 1), va nudi cdy trong méy U
chira 5% cacbon dioxit & 37°C trong 7 ngdy. Sau khi nudi ciy (ngay 8), 0,1ml mdi truong ndy
duge loai bé mdi 16, va 0,1ml chét phan tmg CellTiter Glo 2.0 (Promega Corporation), ma 1a
chét phan tmg phat hién sy phat quang ATP bén trong t& bao, dugc thém vao hdn hop, sau d6
lic trong 1 phit. Sau khi lic, m&i khay nuéi cdy duoc dé yén & nhiét 49 phong trong 15 phit,
va sur phét quang bang phan g héa hoc duge do bing may do do sang dé sir dung 1am chi sb
vé s6 Iuong t& bao c6 thé nhin thdy duoc. Ti 1é ting sinh tir ngay 1 clia hop chét ¢6 san phim cd
dac khac nhau dugce tinh toan theo cong thirc sau, phu thudc vao gia tri Trgy s va Cogay 1, dé xac
dinh san phim 6 dic (Glso(uM)) ciia hop chét thi nghiém c6 kha nang ngin sy ting sinh té
bao dén 50%.

1) Trgay s2Crgay1

Ti 1¢ ting sinh (%)=(Tugay 8-Cugay 1)/(Cogay 8-Cogay 1)<100

T: Sy hép thu & 16 ma hop chét thi nghiém duroc thém vao.

C: Sy hép thy & 16 ma hop chét thi nghiém khéng dugc thém vao.

Ngay 1: Ngay ma hop chét thi nghiém duogc thém vio.

Ngay 8: Ngay thuc hién d4nh gia.

2) TogiysCagay 1

Ti 1§ tang sinh (%0)=(Tngay s-Cngay 1)/(Cogay 1)X100

T: Su hip thu ¢ 16 ma hop chét thi nghiém duogc thém vio.

C: Sy hép thu & 16 ma hop chét thi nghiém khéng duge thém vao.

Ngay 1: Ngay ma hop chét thi nghiém dugc thém véo.

Ngay 8: Ngay thuc hién ddnh gia.

Bang 17 thé hién két qu. Hop chét theo sang ché bidu hién hi¢u qua trc ché

ting sinh & t& bao TT cao hon hop chét 4 & vi du so sinh hozic Vandetanib.
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Bang 17
Hopch&t .| TébaoTT | Hopchét Tébao TT
clia vi dy GI50 (M) clia vi dy GI50 (M)
22 73 67 8
26 72 68 27
27 53 69 48
28 25 70 82
29 79 71 57
u 4 2 %
35 23 73 64
45 76 74 59
46 47 75 27
48 21 76 27
50 21 78 76
51 31 79 6
52 10 80 7
53 65 81 <3
54 32 82 23
55 26 83 14
56 45 84 16
58 24 85 6
59 37 86 24
Hop chéat 4
63 14 cua vidy 8774
$0 sanh

65 32 Vandetanib 1143
— — . —

Vi du thi nghiém 4: Dénh gi4 hiéu qua tic ché tang sinh t bao trén té bao khdi u mang khuyét
tat gen RET (2)

Thi nghiém tiéu diét t& bao in vitro dugc thyc hién trén t€ bao LC-2/ad (ung thu
phdi thé bidu mé tuyén & ngudi mang gen ngung tuy CCDC6-RET).

Huyén phi chira t& bao L.C-2/ad trong mdi trudng RPMI1640 chita FBS 10%
duoc 1 trong mdi 15 ctia khay microplate ddy phéng 96 15 véi luong tir 5x10° cho méi 16 (0,15
mL), va nudi cdy trong may & chira 5% cacbon dioxit & 37°C qua dém (ngdy 0). Timg hop chét
theo séng ché dugc hoa tan trong dimetyl sulfoxit dé tao ra 10mM chét cb dac, va sau d6 duge
pha lodng v6i méi trudng RPMI1640 chira FBS 10% dé hop chét theo séang ché 14n lugt c6 sén
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phém co dac cudi cing 12 40; 12; 4; 1.2; 0,4; 0,12; 0,04; va 0,012um. Timg hop chét ctia cac
chit cb dic khic nhau dugc thém vao mdi 1 trén khay nudi cy té bao LC-2/ad cell md ta &
trénvéi luong tir 0,05ml cho mdi 16 (ngdy 1), va nudi ciy trong méy t chita 5% cacbon dioxit &
37°C trong 7 ngay. Sau khi nudi cdy (ngay 8), 0,1ml méi trudng ndy dugce loai bo from 16, va
0,1m! chit phan tmg CellTiter Glo 2.0 (Promega Corporation), ma 14 chét phan img phat hién
su phéat quang ATP bén trong t& bao, duge thém vao hdn hop, sau d6 lic trong 5 phit. Sau khi
léc, mdi khay nudi ciy dugc dé yén & nhiét 6 phong trong 15 phit, va sw phat quang bang
phan tmg héa hoc dugc do bing méy do 4nh sing dé sir dung 1am chi sb ctia s lugng té bao c6
thé nhin thdy. Ti 16 ting sinh tir ngy 1 ciia hop chét voi cac chét c6 diic khac nhau dugce tinh
toan theo cong thirc dudi day, phy thudc vao gid tri Togysva Cogy 1, 4 x4c dinh san phim co
diic (Glso (M) cita hop chét thi nghiém c6 kha ning ngin sy ting sinh té bao dén 50%.
1) Togay =Crgay 1
Ti 18 tiang sinh (%)=(Trgay s-Cugiy 1)/(Cugiy 8-Cugay 1)%100
T: Sw hip thu & 16 ma hop chét thi nghiém dugc thém vao.
C: Sy hép thu & 15 ma hop chét thi nghiém khong dugc thém vao.
Ngay 1: Ngay hop chét thi nghiém dugc thém vao.
Ngay 8: Ngay thuc hién danh gia.
2) Togys<Cugiy1
Ti 1€ tang sinh (%0)=(T gy s-Cugay 1)/(Crgay 1)< 100
T: Sw hip thy & 15 ma hop chit thi nghiém dugc thém vao.
C: Su hép thu & 15 méa hop chét thi nghiém khong duge thém vao.
Pkﬁy1:b&ﬁthpcm%ﬂﬁngh@nuimmthanvﬁa
Ngay 8: Ngay thyc hién danh gia.

Béng 18 thé hién két qua. Hop chét theo sang ché c6 higu qua tic ché ting sinh
t& bao LC-2/ad cao hon hop chét 4 & vi du so sanh hozic Vandetanib.
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Béng 18
Hop chét Té bao LC-2/ad Hop chét Té bao LC-2/ad
cua vidy GI50 (nM) clia vi dy GBO (nM)
27 246 67 332
34 364 68 210
35 340 70 229
46 353 71 328
a7 285 72 252
48 179 73 148
50 176 74 337
51 153 75 121
52 242 76 141
53 341 77 218
54 128 79 300
55 238 81 325
56 185 82 185
58 171 84 130
59 203 85 99
62 358 86 131
‘Hopchat4 -
63 254 cta vi dy so >10000
sanh
66 209 Vandetanib 1709

Vi du thi nghiém 5: P4nh gi4 hidu qué chéng khéi u in vitro trén mau t& bao TT (dong t€ bao
bénh ung thw tuyén gidp & nguoi mang RET kich hoat d6t bién) dugc nudi cly dudi da
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Dong té bao bénh ung thu tuyén gidp & ngudi (TT) duge nudi cly dudi da &
nguc phai ctia chudt duc BALB/cA Jcl-nu/nu 6 dén 7 tuln wédi. Khoang 3 tudn sau khi nudi
chy té bao, chidu dai (mm) va chidu rong (mm) ciia khéi u tim thdy & co thé chudt dugce do. Sau
khi tinh to4n thé tich khi u (thé tich khdi u: TV), chudt duoc phan vao cdc nhém (n= 5 hodc
6) sao cho cac nhém d6 c¢6 TV trung binh twong dwong nhau mét cach dang ké. Ngay ma
chudt duoc phan thanh cach nhém dugc x4c dinh 13 “ngay phidn nhém” (ngay 0 hodc 1).

Dung dich thi nghiém chira hop cht theo sing ché dwgc diéu ché theo lidu
lwong 100 mg/kg/ngay, va ding duong miéng cho chudt trong 14 ngay lLién tiép (ngdy dau tién
ding thubc 12 ngay 1). Nném ddi chimg st dung dung méi (0.5% HPMC/0.1N HCI).
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P& xéc dinh chi s6 hiéu qua chdng khdi u, TV clia mdi nhém sir dung thube
duoc do trong ngay 15, va thé tich khéi u trong ngay 15 tuong tmg voi thé tich khéi u trong
ngdy phan nhém (ngdy 0 hodc 1) (thé tich khdi u twong timg: RTV) va T/C (%) duoc tinh todn
dua trén céc phuong trinh dudi ddy dé dénh gi4 hiéu qua chdng khéi u. Khi nhém st dung hop
chat bét ky theo sang ché (nhém sir dung dung dich thi nghiém) c6 RTV trung binh nhé hon
déng ké v& mat théng ké (Dunnett’s test hogic Student's t-test, p<0,05) so v6i RTV trung binh
ctia nhém ddi chimg, hiéu qua chéng khéi u dugc xac dinh trong Fig, 1 va 2 va bang 19 va 20
thé hién c4c két qua. Trong céc hinh v&, ky hidu “** dimg d chi sy khéc nhau déng ké vé mat
thdng ké.

TV (mm®) = (chiéu dai x chiéu rong?)/2

RTV=(TV &ngay 15)(TV &ngay 0 hodc ngay 1)

T/C(%) = (RTV trung binh cia nhém sir dung dung dich thi nghiém)/( RTV trung binh ctia
nhém dbi chimg)x100

Pé xé4c dinh chi s doc td, trong lugng co thé (trong luong co thé: BW) cta
chudt duge do qua cac mdc thoi gian, va su thay ddi trong lugng trung binh ciia co thé (su thay
61 trong lrong co thé: BWC (%)) tir ngay phan nhém (ngdy 0 hodc ngay 1) dén ngay 15 duoc
tinh toan dua theo cong thitc dudi ddy (n: ngay ma trong lugng co thé duoc do 2 lan/tudn, va
ngay do cudi cling la ngay 15 thé hién sy danh gia cudi cing). Fig. 3 va4 thé hién cac két qua.
BWC (%)=[(BW trong ngay n)-(BW trong ngay 0 hodc ngay 1)J/(BW trong ngay 0 hodc ngay
1)x100

Nhu thé hién trong Fig. 1 va 2 va bang 19 va 20, hop chét theo sang ché c6 higu
qué chéng khdi u xuét sic & ngudi bi ung thu tuyén gidp TT mang dot bién kich hoat RET ma
dugc ciy dudi da vao chudt trui 16ng. Nhur thé hién trong Fig. 3 va 4, khéng quan sit dugc ddc
tinh ddc, cling nhur sy gidm trong lugng.

Bang 19
) TV (mm’) RTV
Tén  hogp | SO luong
, Ngay 0 Ngay 15 Ngay 15 T/C (%)
chat dong vat
Trung binh & SE | Trung binh + SE | Trung binh + SE
Péichimg |5 139,61 +8,75 |491,55+36,88 |3,53+0,18 100
Vidu 34 5 139,31+£9,14 | 205,51 +8,30 1,49 +0,09 42
Vidu48 5 138,44+9,11 21587+£25,61 |1,55+0,13 44
Vidu50 5 143,56 +9,24 | 253,41+2893 | 1,76+0,16 50
Vidu 51 5 134,36 +7,83 190,88 +£15,75 | 1,42+0,07 40
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Bang 20
. TV (mnr) RTV
Tén  hop | SO luong
, Ngay 1 Ngay 15 Ngay 15 T/C (%)
chat dong vat
Trung binh + SE | Trung binh + SE | Trung binh + SE
Pbi chimg | 6 137,55+ 14,64 | 381,97+40,17 |2,78+0,16 100
Vidu52 6 14033+1545 | 131,10+31,12 | 0,89+0,11 32

Vi du thi nghiém 6: Panh gi4 tinh n dinh ciia vi lap thé clia gan

Dung dich chira hgp chét thi nghiém trong DMSO/axetonitril (san pham c6 dic
cudi cling ciia mdi hop chét thir nghiém 13 1M, sin phim c6 diic cubi clng ciia DMSO 1a
0,01%, va san phim c6 dic cudi cling cia axetonitril 13 1%) dugc thém riéng 1& vao dung dich
hdn hop vi lap thé cia gan (vi lap thé clia gan chudt c6 sin phém c6 dic cudi ciing 13 0,25
mg/mL, chét dém kali phosphat ¢6 san phim c6 dic cudi ciing 1& 100mM, va magié clorua c6
sén phdm ¢b dic cudi cing 13 3mM), va mdi hén hop dugc it trude & 37°C trong 5 phit. He
théng tao NADPH (glucoza-6-phosphat c6 san phim cb dic cudi ciing 14 10mM, nicotinamit
adenin dinucleotit phosphat dang 6xi hoa c6 sdn phim ¢6 dic cubi cling 13 ImM, va glucoza-6-
phosphat dehydroaza c6 san phim cb dic cudi cling 13 1 unit/mL) dugc thém vao timg phan
ciia mdi dung dich hdn hop, va phan img trao dbi chét bat du. Sau khi &t & 37°C trong 30 phit,
luong gp doi etanol duge thém vao hén hop dé chdm dirt phan tmg, tir d6 thu dugc mAu sau
phén tng. Luong gép d6i etanol dugc thém vao mdi dung dich phan tmg con lai, va hé tao
NADPH duroc thém vao dé, tir d6 thu dugc mau trude phan tmg, Mau truée phan tmg va mau
sau phan {mg duogc ly tim & 2000xg, va dung dich ndi trén bé mat duoc loc qua tAm loc kinh.
MOi chét loc sau d6 dugc dua vao LC-MS/MS, va dinh MS/MS ctia dung dich thi nghiém
dugc phét hién. Tir ti 1€ ctia dinh MS/MS sau phén tmg dén dinh MS/MS truéc phan Umg clia
hop chét thi nghiém, phén tram hop chét thi nghiém con lai (% con lai) dugc tinh todn.

Két qua chi ra ring trong khi hop chét 4 clia vi du so sanh ¢6 phén trdm con lai
14 0% trong trudng hop bét ky, thi hop chét theo sang ché hoc mubi clia né duge mo ta trong
vi du ¢6 phén trim con lai cao hon. Piéu nay cho thiy 13 hop chét theo séng ché hoiic mudi cta
né ¢6 tinh 8n dinh vi lap thé ctia gan chudt cao hon nhiéu so v&i hop chét & vi du so sénh.
Vi dy thir nghiém 7: Danh gi4 tinh hép thu qua dudng miéng

Hop chét theo sang ché duoc tao huyén phtt hogc hoa tan trong 0,5% HPMC va
0,1N axit hydrocloric, va dugc st dung qua duong miéng cho chudt BALB/CA. O thoi diém
0,5; 1; 2; 4; va 6 gio sau khi str dung thubc qua dudng miéng, mau cia chudt dugc gom lai tir
day mit hodc finh mach & mit, va dugc quay ly tim dé thu duoc plasma. Sy co ddc clia hop
chét trong plasma thu dugc duge do boi LC-MS/MS, va su hép thu qua dudng miéng duoc
dénh gia.
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Két qua boc 1o réng sur ¢d déc plasma ctia hop chét theo sang ché 14 a0, chi ra sy

hép thy qua dudng miéng tuyét voi.
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YEU CAUBAOHO
1. Hop chét c6 cong thirc (I") dudi day hoic mubi ciia né:
A
o |
NH, NH
(17)
N7 SN
P8
=
N N\
R2
trong d6 A 1a pyrazolyl dugc thé véi s6 uong n R';
R'la:
halogen,
Xyano,

C1-C6 alkyl duoc thé hoic khéng duoc thé,
C3-C7 xycloalkyl dugc thé hoic khong duoc thé,
C6-C14 hydrocacbon thom dugc thé hoiic khong duoc thé, hoic
nhém dj vong no hogc chua no don vong hoic da vong C3-C10 duoc thé hoiic khong dugc thé
chita 1 dén 3 di nguyén tir giéng nhau hogic kh4c nhau dugc chon tir nito, oxy, va luu huynh;
R* la:
C1-C10 alkyl duoc thé hoic khong duogc thé,
C3-C4 xycloalkyl dugc thé hoic khong duoc thé,
C2-C6 alkenyl dugc thé hoiic khong duge thé,
C3-C4 xycloalkenyl duoc thé hoiic khéng dugc thé,
C4-C12 xycloalkyl mach nhénh dugc thé hoic khong dugc thé,
C6-C14 hydrocacbon thom dugc thé hoiic khong duoc thé, hoic
nhém dj vong no hodc chua no don vong hogic da vong C3-C10 dugc thé hoic khéng dugc thé
chital #n3di nguyén tr giéng nhau hogc khac nhau duoc chon tir nito, oxy, va luu huynh;
X1 ‘
CR’, trong d6 R® 1a:
hydro,
halogen,
Xyano,
C1-C6 alkyl dugc thé hodc khéng duoc thé,
C2-C6 alkenyl duoc thé hoiic khong duoc thé,
C2-C6 alkynyl dugc thé hosic khong duogc thé,
C1-C6 alkoxy duoc thé hogic khong duoc thé,
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amin dugc thé hoiic khong dugc thé,

C6-C14 hydrocacbon thom durgc thé hogic khong duge thé, holic

nhém dj vong chua no don vong hoic da vong C3-C10 dugc thé holic khong
duoc thé chira 1 dén 3 di nguyén tir gibng nhau hoc khac nhau duoc chon tir nito, oxy, va luu
huynh; va
n 13 s nguyén tir 0 dén 3,
trong d6 néun 142 hoic 3, R c6 thé gibng nhau hozic khic nhau.
2. Hop chét hoic mudi ciia n6 theo diém 1, trong d6, trong cong thire (1),
A 13 pyrazolyl duoc thé véi s6 luong nR';
R'Ia:
halogen;
Xyano;
C1-C6 alkyl ma c6 thé dugc thé bing halogen hoic C1-C4 alkoxy;
C3-C7 xycloalkyl;
phenyl; hodc
nhom di vong chua no don vong C3-C6 chita mét nguyén tir oxy hodc mdt nguyén tir luu
huynh;
R La:
C1-C6 alkyl mach théng hoiic C3-C8 alkyl mach nhanh ma c6 thé dugc thé bing halogen, C3-
C7 xycloalkyl ma ¢6 thé dugc thé bing C1-C4 alkyl, phenyl, C1-C4 alkoxy, hosic mot hodic
nhiéu nhém di vong chua no don vong C3-C6 chira mot nguyén tir oxy hodic mot nguyén tr
luu huynh;
C3-C4 xycloalkyl ma c6 thé dugc thé bing halogen, C1-C4 alkyl, halogeno C1-C4 alkyl, hoiic
C3-C5 xycloalkyl;
C2-C6 alkenyl ma c6 thé duoc thé bing halogen; hoic
C4-C12 xycloalkyl mach nhanh ma c6 thé duogc thé bing C1-C4 alkyl;

Xla:

CR’, trong d6 R’ Ia:
hydro;
halogen;
C1-C6 alkyl,

C2-C4 alkynyl ma 6 thé dugc thé bang
C1-C6 alkyl ma c6 thé dugc thé bang hydroxy,
C3-C7 xycloalkyl ma c6 thé duoc thé bang hydroxy,
mdt hodc nhidu nhém di vong no don vong C3-C6 chira 1 dén 3 di
nguyén tir giéng nhau hosc khéc nhau dugc chon tir nito, oxy, va lwu huynh, hogic
mot hogc nhiéu nhém di vong chua no don vong hodc da vong C3-C10
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ma c6 thé duoc thé bing C1-C6 alkyl va chira 1 dén 3 di nguyén tir gibng nhau hogic khéc nhau
dugc chon tir nito, oxy, va luu huynh; hoac

C1-C4 alkoxy ma c6 thé duoc thé b%.ng mdt hodc nhiéu nhém di vong no don
vong C3-C6 chira 1 ¢én 3 di nguyén tr giéng nhau ho#c khac nhau dugc chon tir nito, oxy, va
luu huynh; va
n la s6 nguyén 1 hoic 2,
trong d6 néun 14 2, R' ¢6 thé giéng nhau hoiic khic nhau.
3. Hop chét hoiic mubi ctia n6 theo diém 1, trong d6 hop chit nay c6 cong thire (II") dudi ddy:

P /::’) n

ar)
trong d6 R 1a:
halogen;
Xyano;
C1-C6 alkyl ma c6 thé dugc thé bang halogen;
C3-C7 xycloalkyl,

phenyl; hodc

nhém di vong chua no don vong C3-C6 chira mét nguyén tir oxy hodc mét nguyén tir luu
huynh;

R la:

C1-C6 alkyl mach théng hogic C3-C8 alkyl mach nhanh ma c6 thé dugc thé bang halogen, C3-
C7 xycloalkyl ma c6 thé dugc thé biang C1-C4 alkyl, phenyl, C1-C4 alkoxy, hodic mot hoic
nhiéu nhém di vong chua no don vong C3-C6 chira mdt nguyén tir oxy hodc mét nguyén tir
luu huynh;

(C3-C4 xycloalkyl ma c6 thé dugc thé bang halogen, C1-C4 alkyl, halogeno C1-C4 alkyl, hoic
C3-C5 xycloalkyl;

C2-C6 alkenyl ma c6 thé duoc thé bang halogen; hoic

C4-C12 xycloalkyl mach nhanh;
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Xl

CR’, trong d6 R 1a:
hydro;
halogen;
C1-C4 alkyl;

C2-C4 alkynyl ma c6 thé duoc thé bing
C1-C6 alkyl ma c6 thé duoc thé bang hydroxy,
C3-C7 xycloalkyl ma c¢6 thé duoc thé bing hydroxy,
mdt hodc nhidu nhém di vong no don vong C3-C6 chira 1 dén 3 di
nguyén tir giéng nhau hogc khéc nhau dugc chon tir nito, oxy, va luu huynh, hozc
mdt hoic nhidu nhém di vong chua no don vong hoéc da vong C3-C10
ma c6 thé duogc thé bing C1-C6 alkyl va chita 1 dén 3 di nguyén tir gibng nhau hoic khac nhau
dugc chon tir nito, oxy, va luu huynh; hodc
C1-C4 alkoxy; va
n 14 6 nguyén 1 hoic 2,
trong d6, néun1a 2, R' ¢6 thé gidng nhau hoic khac nhau.
4. Hop chat hoic mudi ciia n6 theo diém 3, trong dé,trong cong thirc (IT),
R'La:

halogen,

Xyano, hodc

C1-C4 alkyl ma c6 thé duoc thé bang halogen;
R%la:

C1-C4 alkyl mach théng duoc thé bing C3-C7 xycloalkyl,

C3-C6 alkyl mach nhanh ma c6 thé duoc thé béng halogen, C3-C7 xycloalkyl, mdt hogc nhiéu
nhém di vong chua no don vong C3-C6 chira mét nguyén tir luu huynh, hodc C1-C4 alkoxy;
(C3-C4 xycloalkyl ma c¢6 thé duoc thé bing halogen, C1-C4 alkyl, hoic C3-C5 xycloalkyl;
C2-C6 alkenyl ma c6 thé dugc thé bing halogen; hoic

C4-C12 xycloalkyl mach nhanh dugc chon tir bixyclo[1.1.1]pentan-1-yl va

bixyclo[2.2.1]heptan-2-yl;
X la
CR?, trong d6 R 1a:
hydro; hodc
C2-C4 alkynyl dugc thé bang

C1-C6 alkyl ma c6 thé dugc thé bang hydroxy,

(C3-C7 xycloalkyl ma c6 thé dugc thé bang hydroxy,

mdt hoic nhiéu nhém di vong no don vong C3-C6 chira 1 dn3 di
nguyén tir gibng nhau hoic khac nhau dugc chon tir nito, oxy, va luu huynh, hodc
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mdt hoiic nhiéu nhém di vong chua no don vong C3-C6 ma c6 thé duge
thé bing C1-C4 alkyl va chira 1 dén 3 di nguyén tir giéng nhau hogic khic nhau dugc chon tir
nito, oxy, va luu huynh; va

n 14 s6 nguyén 1.
5. Hop chét hodc mubi ctia n6 theo diém 1, trong d6 hop chit niy c6 cong thirc (IX”) dudi day:

R'i

Ix”)

trong d6 R’ 14 halogen hoic C1-C4 alkyl;
R la:
C3-C6 alkyl mach nhanh ma c6 thé dugc thé bang halogen hoic C3-C5 xycloalkyl;
C3-C4 xycloalkyl ma c6 thé duoc thé bing C1-C4 alkyl; hoic
bixyclo[2.2.1]heptan-2-yl; va
Xla:
CR’, trong d6 R 1a:
hydro; hodc
etynyl hoic propynyl duoc thé bing

C1-C4 alkyl ma c6 thé dugc thé bing hydroxy,

C3-C5 xycloalkyl ma c6 thé dugc thé bang hydroxy,

mét hogc nhiéu nhém di vong no don vong C3-C6 chira 1 dén 3 di
nguyén tir giéng nhau hoic khac nhau dugc chon tir nito va 0xy, hodc

mot hogic nhiéu nhém dj vong chua no don vong C3-C6 ma c6 thé duoc
thé bing metyl va chira 1 dén 3 nguyén tir nito.
6. Hop chét hoic mubi ctia n theo diém 5, trong d6 trong cong thirc (IX?),
R’ 12 brom hoic metyl;
R La:
C3-C6 alkyl mach nhanh ma c6 thé dugc thé bang flo hosic C3-C5 xycloalkyl, hojic
C3-C4 xycloalkyl ma c6 thé duoc thé bing metyl; va
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Xla
CR’, trong d6 R® 1a hydro.
7. Hop chét hoic mubi ctia n6 theo diém 1, trong d6 hop chit ny 1 it nhit mét hop chét duoc
chon tir nhém bao gdm:

48) 4-amino-7-(tert-butyl)-N-(5-metyl- 1H-pyrazol-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit;
(50) 4-amino-7-(1-flo-2-metylpropan-2-yl)-N-(5-metyl- 1H-pyrazol-3-yl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxamit;
(51 4-amino-N~(5-metyl-1H-pyrazol-3-y1)-7-(1-metylxyclopropyl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxamit;
(52) 4-amino-7-(2-xyclopropylpropan-2-yl)-N-(5-metyl-1H-pyrazol-3-yl)-7H-pyrolo[2,3-
d]pyrimidin-5-carboxamit; va
cac mudi cia no.
8. Duoc phim chita hgp chét hodc mubi ciia n6 theo diém 1.
9. Dugc phim chita hop chit hogc mudi ciia né theo diém 1 1am thanh phin hoat tinh két hop
v6i t4 duge, chit két dinh, chit gy r4, chit Iam tron, chét bao phim, dung m6i, chit hoa tan,
chét tao huyén phi, chét déng truong, chit dém/chét didu chinh d9 pH, chét lam dju, chét khir
trung, chit chéng 0xy héa, chét tao mav, chét tao ngot, va/hodic chét én dinh,
10. Duoc phim chira hop chét hogc mubi ciia n6 theo diém 1, trong d6 dugc phdm nay & dang
ché phém ding dudng miéng, thudc tiém, thudc dan, dang kem, hodc miéng dan.
11. Dugc phim chita hop chét hosic mubi ciia n6 theo diém 7.
12. Duge phim chita hop chit hodc mubi ciia n6 theo diém 7 1am thanh phin hoat tinh két hop
v6i t4 dugc, chét két dinh, chit gy r4, chét 1am tron, chit bao phim, dung méi, chét hoa tan,
chét tao huyén phu, chét déng truong, chit dém/chét diéu chinh do PH, chit 1am dju, chét khir
trung, chét chéng 0xy héa, chét tao mau, chét tao ngot, va‘hodc cht 6n dinh,
13. Dugc phim chira hop chit hoic mubi ciia n6 theo diém 7, trong d6 duoc phim nay & dang
ché phém ding dudng miéng, thudc tiém, thubc dan, dang kem, hodc rniéng dan.
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Fig. 3
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